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DAILY AND SEASONAL MOVEMENTS OF 
WISCONSIN PRAIRIE CHICKENS! 


BY F. N. HAMERSTROM JR. AND FRANCES HAMERSTROM 


Tue prairie chicken, Tympanuchus cupido pinnatus, was once 
abundant in Wisconsin. Now it has all but disappeared. It was 
originally a bird of the prairies and other openings in the southern 
half of the state (Schorger, 1944), but settlement quickly destroyed 
the ancestral range. Although a few flocks still persist in widely 
scattered spots in the southern counties, most of the present range is 
in the peatlands of the central and northern counties—a kind of 
“substitute prairie’’—provided by drained marshes and by swamps 
which have been converted to grass and sedge through lumbering, 
burning, and dredging. 

Prairie chickens are losing even this new range. The fires which 
helped to open it up sometimes bit too deeply into the peat, resulting 
in thickly seeded stands of aspen instead of grass. Much of the 
drained peat is now as intensively farmed as the prairies. Some aspen 
and some cultivation are good for prairie chickens, but there is now 
too much of both. The prairie chicken is fast becoming a rare bird 
in Wisconsin, and in the whole of the Lake States region. 

Several studies have sought to learn more about the life history and 
ecology of the prairie chicken in Wisconsin, in the hope that its situa- 
tion could be bettered. For lack of space, we cannot here review 
these studies. Many of them were sponsored by the Wisconsin 
Prairie Chicken Investigation, begun by the state Conservation 
Commission in 1928 and continued during some years by that Com- 
mission and in others by the Department of Wildlife Management of 
the University of Wisconsin. This paper covers one phase (move- 
ments) of our work for that Investigation. The data come from two 


1A joint contribution from the Edwin S. George Reserve, University of Michigan, and the Depart- 
ment of Wildlife Management, University of Wisconsin. 
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sources, direct observation and banding. They deal almost exclusively 
with local, as contrasted with migratory, movements. We followed 
groups of birds to watch their daily and day-to-day movements and 
used band recoveries in tracing exchanges between groups and in 
getting a sample of movements over longer periods of time, for ex- 
ample, from one season to another and from one year to another. We 
did most of our field work in two areas in central Wisconsin: 

(1) The Plainfield area, in eastern Adams and western Waushara 
counties (50,000 acres—from January, 1939, through January, ‘}941, 
and continued by the Mattsons into March, 1941; the springs of 1941, 
1942, 1943, 1947, and 1948). This was our main study area and the 
one on which we worked most intensively. 

(2) The Necedah area, in northern Juneau, southern Wood, south- 
eastern Jackson, and eastern Monroe counties (100,000 acres—from 
August, 1935, through July, 1937; autumn, 1937; and on occasional 
short visits in later years). 

Both areas lie in the bed of Glacial Lake Wisconsin, the Necedah 
area almost at its center and the Plainfield area at its eastern edge. 
In both, peat beds alternate with tongues and islands of sand; in both, 
former marshes and swamps have been drained and swept with fire. 
The peat beds now support Carex-Calamagrostis marshes in their 
wetter parts and bluegrass, Poa pratensis, meadows in the drier, with 
large blocks of aspen, Populus tremuloides, and willow, Salix spp., on 
some of the old burns. It is primarily the remaining marshes and 
meadows that make the prairie chicken habitat. On the Plainfield 
area more of the marshes and meadows have been kept open by 
mowing and grazing, and much more of the area, both sand and peat, 
is in cultivation. Thirty years ago the Necedah area was part of the 
best prairie chicken country in the Midwest. When we were working 
there the birds were fast losing ground because of widespread brush 
invasion, the aftermath of a great fire in 1930. Today they are 
virtually gone. The Plainfield area is now the best remaining prairie 
chicken habitat in Wisconsin, but even it has deteriorated since 1941. 

The sources of the banding data, which cover a 10-year period, are 
given in Table i. These data have not been published before. 

Acknowl_dgments: We are glad to acknowledge the supervision and advice through- 
out of the late Professor Aldo Leopold, whose students we were during the middle 
part of this study, and the help and information given us by friends in the neighbor- 
hood of Plainfield and Hancock, Wisconsin, especially by John Worden, Shirley 
Barnes, Frank Ingalls, Boyd W. Kelley, and Lloyd Conover, and by Clyde B. Terrell, 
Oshkosh, Wisconsin. 

We were helped in field work on the Necedah area by Millard Truax, Oswald 
Mattson, James Blake, Burns T. Carter, and J. Roy Goodlad, and on the Plainfield 
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area by Mr and Mrs. Oswald Mattson during the winter and spring of 1941. Mr. 
and Mrs. Robert A. McCabe and Mr. and Mrs. Mattson gave us a great deal of help 
in getting band recoveries on booming-grounds. Several others contributed to this 
phase of the study, especially Max L. Partch, Joseph J. Hickey, Bruce L. Stollberg, 
and George C. Becker. 

We are grateful to Professor Leopold and Mr. McCabe for critical reading of the 


mantiscript. 

Unpublished banding data from the following sources, in addition to our own, were 
given to us for analysis (Table I): The late Franklin J. W. Schmidt who was assisted 
by several trappers whose names we do not know. 

Soil Conservation Service: The Necedah area was first a project of the United 
States Resettlement Administration, later part of the Soil Conservation Service. 
Banding in 1936-37 was under our direction, assisted by Mattson and Truax. Dur- 
ing the last two winters it was directed by William H. Schunke, assisted by Carter, 
Mattson, and Truax. 

United States Forest Service: Deane W. Mather banded prairie chickens for us on 
the Nicolet National Forest, near Rhinelander, northern Wisconsin. 


LocAL MOVEMENTS 


Summer.—We have not succeeded in studying prairie chickens 
intensively in summer. We suspect that summer is the season of 
least movement. Booming-ground males in some cases remained 
close to their booming grounds well into the summer and came to them 
practically daily long after they had stopped booming. These birds 
probably roosted and fed close by and had a very short daily cruising 
radius, perhaps a mile or less. Other booming grounds, however, were 
deserted in June; we do not know whether the males stayed in the 
neighborhood or went elsewhere. We have no idea what becomes of 
unmated hens (if any) and ‘“‘territorial’’ males—that is, single cocks 
which boom daily at the same places apart from booming grounds 
(Hamerstrom, 1939) in this season. 

Dog trainers on the Plainfield area told us that day after day they 
found broods in certain spots in the meadows along the ditches. 
Iehmann (1939, 1941) found that broods of the Attwater’s prairie 
chicken, 7. c. attwateri, remained within about half a mile of the nest 
during the first three weeks or so, with a daily cruising radius of less 
than 300 yards, after which they moved to good, shading cover near 
water. Davison (MS, 1935) found that kroods of the lesser prairie 
chicken, T. pallidicinctus, ‘‘may move a mile in two or three weeks but 
are apt to remain on an area of about 160 acres most of the summer.” 
It seems likely that in Wisconsin, too, broods of prairie chickens do not 
move far during the rearing period. 

Autumn.—Autumn is a time of considerable movement. It is the 
time of such southward migration as still occurs. ‘here is also a 
good deal of movement on a local scale. Thus, on both areas in late 
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summer, we found prairie chickens well distributed in numerous small] 
flocks of one to a dozen or so birds; by late autumn these scattered 
groups and individuals had drawn together into a few much larger 
flocks or packs. On the Plainfield area there were nine such packs, 
numbering from 30 or 50 to about 150 birds each. Autumn packing 
has been reported in other states, for example, in Illinois (VYeatter, 
1943), Michigan (Ammann, 1946), North Dakota (Miller, 1947), and 
South Dakota (Janson, 1947). Packing is the sum of many local 
movements; it involves a major reorganization of local populations. 

The first part of this reorganization seems to come about rather 
slowly. There is undoubtedly some joining of broods even in late 
summer. By September we have seen coveys as large as 30 birds al- 
though most were from seven to 15. Throughout the autumn, coveys 
often came together while feeding, but they did not stay together to 
form packs until the weather turned colder. When cold weather came, 
the packs formed quickly, generally within a few days. Schorger 
(1944) has noted the influence of cold on packing. We first saw it on 
the Plainfield area on October 6, 1939, and October 30, 1940; when we 
returned to the area on October 17, 1941, the packs had already formed. 
In both 1939 and 1940, the packs broke up again, temporarily, during a 
period of warmer weather later in the autumn. In 1941 we were on 
the area only for three weeks of raw, windy, and rainy weather, 
during which the packs did not hold together as consistently as during 
the two preceding autumns. 

Figure 1 shows the positions and approximate sizes of the nine major 
autumn ranges on the Plainfield area. John Worden, for many years 
the game warden in the district, and the local residents told us that 
these ranges hold autumn packs each year. More often than not, the 
same fields are used as autumn feeding places year after year. Figure 
1 indicates that three miles is the farthest, and one to two miles the 
most common distance, that a bird on any part of the area would have 
to travel in order to reach the center of the nearest autumn range. 
Autumn movements may be, however, considerably more complex 
and extensive. Cooke (1888: 105), for example, has recorded a north- 
ward movement of young prairie chickens in the fall similar to 
that of young herons; Leopold (1931: 175) reported late summer and 
early autumn flights of prairie chickens in Missouri and Illinois; and 
Lehmann (1941: 24) spoke of a “general fall scattering’ of Attwater’s 
prairie chickens before their late autumn movement to the areas on 
which they spend the winter. The “fall shuffle’ of bob-white quail 
(Leopold, 1931: 49) and the “crazy flight’’ of ruffed grouse (Schorger, 
1945; Edminster, 1947: 43, 308) are well-known examples of an autumn 
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redistribution of populations in game birds. There appears to be 
ingress into the Plainfield area and some of it seems to occur in the 
autumn. 

Band returns throw some light on the question of a “fall shuffle.” 
Autumn recoveries from all sources are given in Table 2. These are, 
for the most part, autumn recoveries of winter-banded birds. We 
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Major feeding places used during one or several winters are shown by letters A through R; letters 
with prime symbol (A’) are more important alternate or secondary feeding places. The nine main 
autumn ranges (bounded by aolid lines) carry same names as winter feeding places within them. Two 
autumn ranges of uncertain status are bounded by dashed lines; X is an identifying symbol for one of 
them and is not a winter feeding place; dot in range X indicates booming ground trapping station. 
Solid arrows show movements of birds shot during first autumn after banding; dash-dot-dash arrow 
represents a bird shot during fourth autumn after banding. 


cannot be sure, therefore, that the movements shown by these returns 
actually took place in autumn rather than at some other time of year. 
It seems significant, however, that the autumn returns are at the 
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greatest distances. They show movements up to 29 miles, while the 
longest known winter movement was five miles and the longest move 
from winter feeding place to booming ground was eight miles. 











TABLE 1 
Sources, DATES, AND QUANTITIES OF BANDING DaTA ON PRAIRIE CHICKENS 
Dates Number Number 
Source from through banded recovered 
0 ee ee .. 1931-32 1934-35 221 18 
Soil Conservation Service 1936-37 1938-39 60 22 
U.S. Forest Service... . . 1939-40 1940-41 21 10 
Hamerstrom........... ee eae 1938-39 1940-41 295 108 
A Ba RS oe a Oe en re Sea ay A 597* 158 





Number Recovered: Some individuals were retrapped and later shot or recognized by sight records 
of colored bands; such are here counted only once. 

* Number banded: 45 birds not released but used experimentally in other studies. 

Sex of released birds, based on external characters: 279’ c", 249 9 9, 24? 

We follow essentially the banding terminology of Lincoln and Baldwin (1929: 100-101), which 
differs from that of Lincoln (1947: 102), as follows: Recovery—a general term, specifying neither time, 
place, nor manner of getting later information on banded bird. Repeats—short-time recoveries of live 
birds at banding place only. Returns—bands from all dead birds, from live birds away from banding 
place, and from live birds at banding place in a later season of same year. 


If the autumn band returns do reflect wider than usual movement 
at that season, they also show that only a few of the birds moved so 
far. Two-thirds of all the returns were within three miles. The 
Plainfield data, plotted on Figure 1, show in some detail this combina- 
tion of wide movement and rather close localization. For example, 
although most of the autumn ranges were also winter ranges, 10 of 
these 16 returns were not in the ranges in which they had been winter- 
banded. One was banded at the Granary (I, Fig. 1) in February, 
1940, spent the spring at a booming ground three-fourths of a mile 
southwest, and was shot in September of the same year six miles north 
of the banding place. On the other hand, one spring-trapped male 
was shot during the following autumn within half a mile of the booming 
ground on which it had been banded, and five winter-trapped birds 
were shot within (or essentially so) the ranges in which they were 
banded. One of these was trapped in a winter pack (at D’) in March, 
1941, spent the spring at a booming ground just over a mile to the 
southwest, and was shot in October, 1941, only a quarter of a mile 
from the booming ground. As a matter of fact, all of the movements 
of three miles and more in Figure 1 are from stations with a peculiar 
winter history, described in a later section. 

Once the autumn packs have formed, they tend to remain within 
quite definite areas, apart from the temporary warm-weather separa- 
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tions which have already been mentioned. There were two partial 
exceptions to this general rule on the Plainfield area, two places at 
which we occasionally found flocks of variable size even after the main 
packs had formed (BB and X, Fig. 1). These seemed to be inter- 
mediate gathering places, to which some members of the neighboring 
packs returned at irregular times, especially in 1939. By late autumn, 
however, the birds had stopped going to these places. 

We know the Granary pack best, having concentrated on it during 
each of our three autumns on the Plainfield area, but we hunted each 
of the packs, following the birds all day long, day after day, during 
one or another of the open seasons from 1939 throngh 1941. Each 
year the Granary pack generally fed in the northern part of its range, 
roosted for the night near a booming ground in the northwest part, 
and spent much of the day in the central part of the range, either in 
open meadows and marshes or in one of three strips of fairly open 
aspen or in one of two oak woods. Upon being flushed in the morning 
at the feeding field the pack flew to one of the aspen or oak woods in 
clear weather, or to one of the marshes or meadows on cloudy or 
stormy days. If undisturbed, the birds spent the rest of the day 
without much further movement and returned to the same feeding 
place in late afternoon, shortly before going to roost. During the 
hunting season, however, hunters often kept the pack moving all day. 
When repeatedly flushed, the pack flew from one block of cover to 
another, criss-crossing the range in flights of half a mile to a mile and 
ahalf. Sometimes, when extremely hard pressed, the birds went into 
dense, creek-bottom cover at the southern extent of the range. Most 
significantly, when they had been driven to the edges of the range, 
they almost invariably turned back into it instead of going beyond— 
and this in the face of persistent hunting pressure. A few times part 
of the pack flew an unknown distance (at least a mile) beyond the 
usual limits of the Granary range. This did not happen often, 
however. As long as the pack held together, or split into groups of 30 
birds or more, hunters (including ourselves) could seldom get close 
enough for a shot. Flushing the pack again and again tended to 
break it up and scatter it, which made for better shooting. Like the 
pack itself, individual birds dodged from one part of the range to 
another but seldom crossed its borders. 

In 1939 there were about 80 birds in the Granary pack. It usually 
split first into one group of 50 and one of about 30, or into one group 
of 50 and two of about 15 each. The flock of 50 was always the 
hardest to approach and to keep under observation. Occasionally 
we followed it to the extreme southwest part of the range and jus 
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beyond (into X, Fig. 1). This elusive group may at times have gone 
even farther. More than once we lost it for the rest of the day, but 
we always found it back at the feeding field the next morning. In 
1940 there were about 50 birds in the Granary pack. In 1941 there 
were at first about 125 birds in the pack, but it later dwindled to about 
60. We do not know the reason for this decrease, but it was definitely 


TABLE 2 


AUTUMN RETURNS: HuNTER KILLs AND Birps Founp Dean (22<'¢", 89 9) 





Place and 
time of Miles from banding place 


recovery O-1 1-2 2-3 34 45 5-6 6-7 89 910 21 29 ? 


First autumn 9 5 3 1 1 2 2 1 1 l i 27 
after banding 

Second l 1 

Third 1 1 

Fourth l 1 
Total 9 5 + 1 l 2 2 l l l 2 l 30 


Total 














Femalesonly 2 1 | l 1 1 1 





not a matter of hunting mortality. During all three autumns, daily 
movements were essentially the same, except that throughout the 
last two years the pack stayed even more closely within the Granary 
range proper than in 1939 (Fig. 1). With minor exceptions the 
very same parts of the same woods, meadows, and marshes were used 
each year, often in the same sequence. 

Although we were less familiar with the other autumn packs on the 
Plainfield area, we saw in them the same basic elements of behavior. 
Each pack turned back at the boundary of its range; within each range 
there were a few spots to which the birds came most often; in general, 
the daily cruising radius was from a mile to a mile and a half. 

We have seen no regular daily movements to the booming grounds 
in autumn, although Schwartz (1945: 57), in Missouri, found a definite 
and prolonged booming season in the fall during which “the entire 
adult male population appears to visit the booming grounds.” On 
both the Plainfield and Necedah areas, autumn booming was a rare 
curiosity rather than a regular occurrence. Schwartz (Joc. cit.) also 
found that prairie chickens in Missouri formed autumn packs by sex. 
The preponderance of cocks (22 oc’, 8 9 2) among the autumn band 
returns in Wisconsin might seem to be evidence of the same behavior, 
if one assumes that cock packs would for some reason take more hunt- 
ing pressure than hen packs. However, we examined 74 hunter- 
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killed birds, of which only one was banded, on the Plainfield area from 
1939 through 1941; 32 were cocks, 38 were hens, three were probably 
hens, and one was of unknown sex. We have no reason to believe that 
any of the nine autumn packs on the Plainfield area were wholly or 
even largely of one sex, although some of the smaller groups which 
occasionally split off from the main packs might have been. 

Table 2 suggests that hens may travel farther than cocks, but this 
appears doubtful since there are only eight hens represented. 

Winter.—For a time in early winter, prairie chickens were unusually 
hard to find on the Plainfield area. They practically abandoned the 
grain stubbles and corn fields that they had used so consistently as 
autumn feeding places; neither did they feed regularly in any certain 
weed fields. There was no knowing where they might feed next. We 
were not on the area in December during the first two winters, but 
probably this change in feeding habits occurred at about the time of 
the first snows. Later, the birds began to go more regularly to grains 
again; this occurred more and more consistently as winter settled in. 
Finally, by midwinter, a daily feeding routine had become established. 
Regularly, morning and afternoon, the packs came to feed in the 
grainfields; often the same fields were used day after day. The mid- 
winter feeding routine was established about the middle of January in 
1938-39 and 1940-41, but not until early in February in 1939-40. 
One pack was about two weeks ahead of the others in 1939-40. 

Figure 1 shows the positions of the main feeding fields that were 
used in mid- and late-winter on the Plainfield area. Often these were 
the same fields that had been used in autumn; occasionally a new one 
within the boundaries of the autumn range, or just outside it (D’) was 
used in winter. Many of the autumn roosting and loafing places also 
carried over, so that the change to winter conditions was possible in 
most cases with little or no movement beyond the normal, daily, 
cruising radius. Four of the autumn ranges carried birds into the 
winter each year: the Albert (A, Fig. 1), Stark-Booth (D), Reid (E), 
and Plainfield Township (J) ranges. Three more did so for each year 
that we have record: the Townsend and Williams ranges (B and F, 
two years each) and the Conover range (G, one year and probably 
also a second). 

Winter packs are aggregations of varying degrees of tightness. 
They become progressively tighter and less mobile as winter clamps 
down. In midwinter they were most definite while at the main 
feeding place. he largest (100 to 200 birds), in particular, sometimes 
broke up into smaller units as the birds flew away. In any but the 
most severe weather, and perhaps rarely even then, parts of the packs 
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split off and fed at secondary places for a day or two. These separa- 
tions were most pronounced during mild weather. The longer the 
mild spell, the more the packs tended to disperse and the greater the 
distances travelled. At least, that is our interpretation of the fact 
that occasionally small flocks were found feeding at unexpected places 
in any but the most severe weather, and that we found them most 
often and over a wider area during unusually moderate periods. 
Such movements may be simply the result of a generally increased 
cruising radius, or they may be specifically oriented moves of parts of 
a pack back toward their breeding places. Altogether, winter packs 
were rather unstable. As a result we were unable to census them ac- 
curately. (We estimated the winter population on the Plainfield area 
as one prairie chicken to 65 to 90 acres in 1939-40, and think there were 
fewer in both 1938-39 and 1940-41.) We can, however, outline some 
aspects of general pack behavior. 

The midwinter feeding places were generally fields of shocked corn, 
although buckwheat and soybeans were eaten when available. Weed 
seeds were also gleaned from these fields. Other wild foods, such as 
buds, catkins, and acorns, were gathered in the fencerows and woods 
bordering the grain-fields or near roosting and loafing places. We 
saw no extensive movements in search of wild foods. Loafing and 
roosting places were fewer than in autumn, and some of them were re- 
visited with striking regularity. On very cold, windy or stormy days. 
well-fed prairie chickens sometimes did not leave their roosts at all. 
When they did feed, they were apt to do it quickly and then to plunge 
under the snow to roost, at whatever time of day they finished feeding. 
In cold, but still and sunny, weather they often loafed in the sun at the 
edge of the feeding ground during most of the day. Night roosts on 
the Plainfield area were commonly only a quarter to half a mile from 
the feeding fields, and they were seldom more than a mile and a 
quarter from them. Apart from the wider movements during mild 
spells, midwinter is a time of low mobility, with a daily cruising 
radius of about half a mile to a mile. 

Local food shortages have sometimes modified this general pattern 
of winter behavior. On at least two occasions an autumn range did 
not carry birds into the winter. The Granary pack, _ur example, did 
not start the winter of 1939-40 in its autumn range because of an 
early winter shortage of food, and probably the same thing also hap- 
pened in 1938-39 and 1940-41. The corn shocks at the Haskins 
Place (C, Fig. 1) were hauled away in November, 1940, and the 
Haskins pack did not winter in its autumn range. Later that winter, 
three birds which had been banded at the Haskins Place the year before 
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were retrapped at other stations. Two had moved just short of a 
mile (to L) and one had moved two and a quarter miles (to D’). 
Prairie chickens which did start the winter in their autumn ranges 
were sometimes forced out by failure of the food supply later in the 
season. During the winter of 1939-40 the Haskins and Wise packs 
(C and L) had to find new feeding grounds, one before mid-February 
and the other about the first of March. One bird from the Haskins 


TABLE 3 
NuMBER oF Birps RECAPTURED AT WINTER FEEDING PLaces (480'o"', 289 9, 3 ?) 





In placeand Elsewhere 

















Where In place only elsewhere only 
recaptured — —winters ————. winters winters 3 
Ist.* 2nd. 3rd. Ist.and3rd. Ist. 2nd. Ist. 2nd. ™ 
In place 59 2 l 1 63 
Moved: 

0-1 mile + 4d 2 1 8 
1-2 miles 2 1 3 
2-3 miles 1 1 2 
3—4 miles 1 1 2 
4-5 miles 1 1 
Totals 63 7 1 5 3 79 

Females only 25 1 2 





* First winter: the winter during which the bird was banded. 


pack was retrapped on March 15 at a distance of about four miles (N). 
The Albert pack (A) disappeared during the winter of 1940-41. The 
Townsend pack (B) also moved that winter but may have simply 
shifted a mile and a quarter to a different part of its range. 
Movements among feeding places, as shown by banding, are sum- 
marized in Table 3. The band recoveries, although too few to be 
significant in themselves, supplement our field observations very well. 
Of the 79 recoveries, 71 were at the banding place and eight of these 71 
birds were recaptured elsewhere as well. The remaining eight indi- 
viduals were recaptured only at different feeding places. The longest 
moverr ent was 4.3 miles; only three birds had moved more than three 
miles. Four birds (Necedah, Nicolet) returned to the banding place 
after having been retrapped elsewhere; in three instances the two 
stations were three quarters of a mile apart, in one, a mile and a half. 
These four returns probably illustrate the use of secondary feeding 
places. Among the Plainfield data there were only four winter 
returns at different stations; all four were associated with known 
movements in response to failure of the food supply. Finally, we know 
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that certain feeding places are used winter after winter. Band returns 
show that some of the individuals at these places are the same from 
winter to winter. 

There are two additional complicating factors. First, some birds 
go to the booming grounds as early as February; this is considered in 
the next section. Secondly, during at least the first two winters the 
Plainfield area had more wintering birds than we could account for on 
the basis of autumn estimates and spring booming ground counts, 
Part of the increase occurred during pack formation in autumn, but 
part occurred in winter. Some of the new birds seemed quite definitely 
to attach themselves to resident packs, especially to the Williams pack 
(F, Fig. 1) in autumn and to the Albert and Townsend packs (A and 
B, including BB) in winter. However, new winter packs also appeared 
at Wise’s, Silsbe’s, and Stradinger’s (L, M, and R), which were not 
autumn ranges. John Worden has fed prairie chickens at Stradinger’s 
and Silsbe’s for many winters. The winter pack at Albert’s is generally 
the largest on the area. The few band returns from these three 
places suggest that only local movements are involved, but migration 
is a possibility. It is discussed later. 


RETURN TO THE BOOMING GROUNDS 


Prairie chickens often display in winter, long before the main boom- 
ing season. We have seen it as early as February 10 (in 1940) and 
were told that it occurs on warm days throughout the winter. Often 
it takes place on the winter feeding field or on a booming ground within 
the usual, daily cruising radius. Sometimes, however, prairie chickens 
or their tracks were found on booming grounds which were a mile or 
two from the range of the nearest winter pack. Visits to the booming 
grounds are highly irregular in occurrence in midwinter, and far fewer 
birds go then than during the main booming season. 

By late March the booming season is in full swing, and each booming 
ground has essentially its full complement of cocks. We have traced 
the movements of 56 winter-banded males to their booming grounds 
on the Plainfield area. In most cases we recognized color banded 
birds as individuals by reading with binoculars the large numerals on 
the colored bands. A few could be identified only to the color of a 
given trapping station. A few others were retrapped or collected. 
With the help of several of our friends, essentially every cock on every 
active booming ground on the area was checked in 1941, 1942, 1943, 
and 1948; in 1940 we were able to check more than half of the cocks, 
and in 1947 about three-quarters of them. In 1941 we also checked 
every cock on four of the peripheral booming grounds just outside the 
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area and some of the cocks on two more. Figure 2 maps the move- 
ments to the booming grounds, and Table ¢ lists these band recoveries 
according to distance travelled and time of recovery. 
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FicGuRE 2.—MOvEMENTS FROM WINTER FEEDING PLACES TO BOOMING 
GROUNDS ON PLAINFIELD ARKA. 


Winter feeding places lettered as in Figure 1; booming grounds shown as dots. Solid arrows show 
movements of birds seen on booming grounds during first spring after banding; dashed arrows, during 
second spring; the dash-x-dash arrow, during third spring. Numerals show number birds from each 
trapping station (winter feeding place) seen on each booming ground; some were seen again in later 
springs, but only the first winter-to-booming-ground movements are figured. Movements at A and 
J are not drawn to scale; they were shorter than shown here. 


The great majority of these recoveries on booming grounds show 
movements of not more than two miles. Of the six males which 
moved farther, three were from the displaced Haskins pack (C) and 
three were presumably members of the displaced Granary pack (I). 
The three long moves by members of the Haskins pack suggest that 
when birds are forced out of their familiar range, some may not find 
their way back. As supporting evidence, one male which was re- 
leased eight miles from the banding place was found dead the next 
spring, 27 miles from the release point and 35 miles from the trapping 
station. 

The Granary pack deserves further comment. There was a pack 
of about 80 birds of both sexes in the Granary range in the autumn of 
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1939. The pack disappeared in early winter. About 30 birds reap- 
peared at the autumn feeding place during the last week in February, 
At that time also, we saw prairie chickens on the two closest booming 
grounds for the first time that winter. We banded 27 male prairie 














TABLE 4 
MOVEMENT FROM WINTER FEEDING PLACES TO Boominc Grounps (560"c", 39 9) 
Time and number Distance from banding place in miles 
of birds O-1 I-2 2-3 34 45 5-6 6-7 7-8 Total 

Ist. spring after banding 29* 17* 1 2 1 50 
2nd. 1 4 1 1 1 8 
3rd. 1 1 

Totals 30* 22% 1 1 2 2 1 59 

Females only 1 1 1 





* Including birds (12 in 0-1 mile group and 3 in 1-2 mile group) from the Granary pack. 
Some of these birds were seen again on booming grounds in later years. With one possible exception, 
only the first booming ground recovery of each bird is counted here. 


chickens and one male hybrid (prairie chicken by sharp-tailed grouse) 
at the feeding place. Fifteen of the banded prairie chickens and the 
hybrid were seen on these two nearest booming grounds during the 
spring. We do not know where they spent the early part of the winter, 
before their return to the Granary, but we believe that it was about 
five miles farther southeast (perhaps after moving to I’ to P to N, 
Fig. :). These 15 cocks, therefore, may have spent part of the winter 
at distances of six and seven miles from their booming grounds, al- 
though their final shift, as shown in Figure 2 and Table 4, was only one 
and two miles. On another booming ground near the two mentioned 
above, we first saw the tracks of displaying prairie chickens on Feb- 
ruary 22. During the spring, sight records were obtained there of two 
cocks which had been winter-banded (at A and N) four and six miles 
to the southeast. It seems probable that a group of birds had moved 
back to the vicinity of this booming ground also, although we do not 
know where they were feeding. 

The behavior of the birds which reappeared at the Granary is 
interesting from still another point of view. ‘There can be little doubt 
that these birds came there in order to be near their booming grounds. 
Of the 28 prairie chickens banded after their return, 27 were males; 
this constituted most of the flock. A differential movement of this 
sort might well account for some of the winter sex packs which have 
been described by Leopold (1933: 120) and others. The Granary 
birds were, in fact, the only clear example of packing by sexes that was 
found in three winters’ trapping on the Plainfield area. 
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We have only three definite returns from hens on the booming 
grounds; these are shown in Figure 2. One was about a quarter of a 
mile from the winter banding place, one was a mile and a quarter, and 
the third about four and a half miles. A hen banded by Schmidt in 
early March, 1932, was found dead in July, a mile away. We know 
nothing at all of the dispersal of ‘‘territorial’’ males. Both hens and 
territorial males do disperse in some manner, because the winter packs 
break up with the coming of spring. 

Spring —During spring the activity of booming-ground cocks 
centers on the booming grounds. The males go there every morning 
and nearly every afternoon. They may be found there at any hour of 
the day in cloudy weather. On the Plainfield area, cocks often spent 
the night on their booming ground or at its edge and fed close by, 
sometimes within a few hundred yards. Loafing places, water, shade, 
and dust baths were also, in many cases, within a quarter to a half 
mile. We most often found sign or the birds themselves within a 
mile or less. ‘The males of a given booming ground generally came to 
it and left it as a group, or as a main group with a few stragglers. 
They seemed to stay pretty much together, even during the time that 
they were away from the booming ground. More information is 
needed on this part of their daily activity. 

Territorial males, on the basis of less extensive evidence, also ap- 
peared to stay rather close to their booming places throughout the 
day. We have seen hens, coming to or flying away from booming 
grounds, make flights of a third of a mile to a mile and sometimes 
farther. Most nests have been found within a mile or a mile and a 
quarter of booming grounds; some have been as close, or closer, to 
territorial booming places (Hamerstrom, 1939). 

It has long been known that prairie chickens may use the same boom- 
ing grounds spring after spring for many years. It has not been 
known, however, whether the same cocks return to their former 
booming grounds in later years, or whether there is exchange among 
booming grounds in any one season. In the course of our studies on 
booming grounds on the Plainfield area we have individually identified 
50 banded cocks, plus two just off the area. Of these, 21 were seen 
during more than one spring. Our booming ground observations will 
be reported in a later paper, but the data on booming ground con- 
tinuity are summarized in Table 5. Fifteen cocks returned to their 
original booming grounds in later years and were not found on any 
other. Three were in place the second spring but were on different 
booming grounds the year after. Three went to new booming grounds 
after the first spring. It is likely that two of these last three were 
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actually on the same booming ground for two springs before moving, 
for we saw two color-banded males (identified only as to trapping 
station) on booming grounds where, another year, we read the num- 
bers on bands of the same two colors. Among those cocks which did 
make a change, the longest move was 2.7 miles. 

Rarely, cocks moved from one booming ground to another within 
the same season. In May, 1940, one booming ground, the First 
South, lost several of its males at about the time when a neighboring 
one gained a few, including a banded prairie chicken by sharp-tail 
hybrid from the First South. In April, 1940, a green-banded male 
spent one morning on a booming ground which we were watching 
fairly regularly; he was not seen there again. Although not sure of 
this bird’s band number, we believe that he belonged on a booming 
ground 1.2 miles away. 

Clearly then, also at this time of year prairie chickens show a strong 
tendency to stay within a rather small area and to be in the same 
place or close by in later years. Further, in the case of males at least, 
the spring range is close to or part of the winter range. 


MIGRATION 


“That at least a part of the pinnated grouse populations of former 
days performed more or less regular annual migrations admits of no 
doubt” (Leopold, 1931: 173). These migrations have been described 
by many authors; for details see Cooke (1888: 104-105), Widmann 
(1907: 81), Gross (1930), Leopold (1931: 173-175), Schmidt (1936), 
and Schorger (1944). Briefly, the evidence is of three kinds: (1) In 
the 1800’s migrating flocks were often seen, moving southward in 
autumn (usually in November and December), northward in spring 
(March and April). The southward movement was apparently the 
more conspicuous, involving larger flocks and perhaps a shorter time- 
span, while the return was more often a straggling of smaller bands. 
(2) In the southern parts of the geographic range of the greater prairie 
chicken there were marked increases in the resident populations at 
the time of the fall migration, and prairie chickens regularly wintered 
in some southerly areas which had no breeders. (3) There were 
corresponding decreases in some of the prairie chicken populations in 
the north, and some northern breeding areas had no wintering birds. 

Cooke (loc. cit.) wrote that the prairie chicken was a resident bird 
“in the larger part of its range,’’ that “migration varies in bulk with 
the severity of the winter,” and that “‘it is the females that migrate.” 
These migrations covered a distance of several hundred miles, from 
northern Iowa and southern Minnesota to southern Iowa and northern 
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Missouri, perhaps even into Kentucky. Later, according to Spurrell 
(1917) and Swanson (MS, 1940: 190), the corn of the settlers increased 
the winter food in the north and reduced the extent of migrations of 
prairie chickens. There was still some migration in the Lake States 
at the time of our study, but there was almost none in Wisconsin. 

We know of only one instance in which migrations of prairie chickens 
have been traced by banding. One of Schmidt’s birds, a hen, was 
banded in February, 1935, in Trempeauleau County, Wisconsin, at 
one of the wintering places of packs of supposedly migratory origin. 
During the second summer after banding, this bird was found dead 
near Ladysmith, Wisconsin, about 100 miles north and east. This is 
likely an instance of migration, rather than emigration, because 
Trempeauleau County is an area to which prairie chickens used to come 
in considerable numbers (up to about 1935) to spend the winter, rather 
than an area which produced great numbers during the breeding 
season. Further, the winter packs came regularly, not sporadically. 

Schmidt (1936: 197) deduced from winter sex counts that ‘‘northern 
Wisconsin hens winter in the southern half of the state.” North of 
his dividing line he counted 121 cocks and 16 hens at five stations, and 
south of it, 49 cocks and 272 hens at three stations. His southern 
stations were from six to about 15 miles south of the line. At his 
winter-trapping stations, where most of the sex counts were made, 
he caught: 

North of the line—78 oo", 26 9 9, 7? 
South of the line—25 oo’, 84 9 9 


The Forest Service banding stations were far to the north of 
Schmidt’s dividing line. The Plainfield area is bounded on the north 
by the dividing line and extends nine and a half miles south. The 
Necedah area lies athwart the line, but our banding stations in 1936- 
37 (the only year for which we have complete data) were all from six to 
12 miles south. Lumping all these catches, for comparison with 
Schmidt’s, gives: 

North of the line—9 oo’, 8 9 9, 4? 
South of the line—165 oo’, 131 2 


Our trapping may not give a true winter sex ratio. At the Granary, 
for example, we caught 27 males and one female (practically the whole 
pack), but we feel certain that sex segregation there was the result of a 
purely local movement, as already explained. If this one pack be 
disregarded, the winter trapping sex ratio for the whole area becomes 
almost equal—126 to 118. The second greatest predominance of 
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males was 36 to 11. These birds were trapped at Reid’s (E and E’, 
Fig. 1), another feeding place close to a booming ground and one at 
which we made our largest catches in late winter. On the other hand, 
more hens than cocks were caught at Albert’s (9: 16), Silsbe’s (9: 18), 
and Stradinger’s (4: 13), all of which packs had unexplained incre- 
ments of birds in winter ; these are all, unfortunately, small samplings 
of large packs as the figures are totals of three winters. 

Recoveries on booming grounds offer another approach to the 
problem of differential migration by the sexes, but they likewise fail 
to give a clear answer. Of 107 winter-banded hens that we released 
in place, only four (possibly five) were seen on booming grounds in 
spring. This might mean that our winter hens were largely migrants. 
However, of 134 comparable males, only 56 were found on the booming 
grounds. Does this mean that males also migrate? We do not know 
how much of this winter to spring discrepancy in numbers for either 
sex may reflect movement, and how much may have been caused by 
mortality; nor, if movement was involved, how much of it may have 
been local and how much may have been migratory. Without more 
data we can only agree with Schorger’s statement (1944: 8): ““There are 
insufficient data to permit acceptance of differential sex migration as 
a general law.” 

SUMMARY OF BAND RECOVERIES 


Some banded birds were recovered several times and thus appear 
more than once in Tables 2 through 5. Table 6 summarizes all 
recoveries of birds released in place. 

Three-quarters of these 158 birds were recovered within the first 
year after banding, only two of them as late as the fourth year. Ona 
scale of 100, the rate of regression is: 


Banded Recovered 
2nd. yr. 3rd.yr. 4th. yr. Sth. yr. 
100 16 9 1 0 


This regression rate is fairly close to that found by Leopold et al. (1943) 
and Buss (1946) in their more detailed studies of population turnover 
in ring-necked pheasants in Wisconsin. The data on the pheasant and 
prairie chicken cannot be compared directly because of differences in 
intensity of trapping, size of samples, hunting pressure, and methods 
of recovery. However, even a rough comparison strongly suggests 
that the prairie chicken’s rate of population turnover is of the same 
order of magnitude as the pheasant’s. It is probably in the neighbor- 
hood of five years. 








| 


Vol. 66 


1949 HAMERSTROM AND HAMERSTROM, Movements of Prairie Chickens 331 


Of the 157 prairie chickens for which the data on movements are 
complete, about a third were recovered only at the banding place, and 
81 per cent had not moved more than two miles. Only 13 per cent 
had moved more than three miles, and only eight per cent more than 
five miles. For those birds that were retaken at more than one place, 
we have used only the longest moves in these calculations. 


TABLE 5 


CoNnrtTINUITY oF UsE oF Boominc GROUNDS 


——Banded males recovered ~ 

















On same On new booming 
On same booming ground booming ground onlyt 
ground 
2nd. year, 
2nd 2nd. and 3rd. 3rd. new one 2nd. and 3rd. Srd. 
year years year ird. year years* year 
In place i] 2 2 
Moved: 
0-1 mile 2 1 
1-2 miles 2 
2-3 miles 1 
Totals 15 3 3 








¢ Two of these may have been at original booming ground for a second spring before moving. 
* Each bird was on its new booming ground during both second and third springs. 


The birds that were retaken at more than one place seem especially 
interesting. Seventeen repeated in place and were recovered at one 
other place as well, three were retaken in place and at two other 
places; seven were recovered at two places, and one at three, but did 
not repeat in place. We have 103 records on these 28 birds, ranging 
from six birds which were retrapped 19 times in place and at one other 
station during one winter, to one bird which was retrapped at a new 
place the second winter, seen on one booming ground during the third 
year and on another during the fourth. Of these 28 birds one was 
shot 21 miles, and another six and a quarter miles, from the winter 
banding station; one moved four and a quarter miles to a new winter 
feeding place. None of the rest were retaken more than three miles 
from the other places at which they were recovered at other times. 
Twenty of these birds were each recovered during more than one 
season of the year, for example—in winter and spring; in winter, 
spring, and autumn; and in winter and autumn. Some of them gave 
returns over a period of several years. These birds strongly accent 
the general trend of the data in Table 6; the great majority of band 
recoveries have been in place (at banding site) or at distances of one to 
three miles, even when the same birds have been followed through 
several seasons of the year and for several years. 
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tf ) Banded birds were more likely to be retrapped or seen at short 

v3 ) rather than long distances. This is true for two reasons: First, the 

Ez farther the movement from the banding place the greater the ‘‘dilu- 

ae tion” among unbanded birds or birds banded at other stations. ‘This 

Bs would have been no problem had every bird in every pack been cap- 
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tured, but we practically never caught a whole pack. The distortion 
caused by the ‘‘dilution’’ factor is augmented by the fact that we 
caught a disproportionately small part of the largest packs. Thus, 
when a banded bird from another station joined a large pack we had 
only a slim chance of picking it up. Secondly, we could neither trap 
nor look for bands on booming grounds over a large enough area. 
We tried to minimize these flaws by making the Plainfield area a 
big one (50,000 acres) and covering it as thoroughly as we could. 
Figure 1 shows the distribution of trapping stations on the area. 
Some birds were caught at each, except for A’, I’, and P. We got 
y much better coverage in our sight records on booming grounds, as 
; explained earlier, but there were a number of movements to the boom- 
: ing grounds which could not be traced for lack of winter-banded birds. 
5 Band returns from hunter kills and birds found dead should give a 
§ 





The figures in parentheses show hunter 


more nearly random satnpling, but they are not wholly free of bias. 
Such records, including earlier recoveries of four birds which were 
finally shot or found dead, are shown by the figures in parentheses in 
Table 6. These data also show a majority in the 0 to 3-mile groups, 
but there are proportionately more returns from greater distances 
(one-third of 40 recoveries of 35 birds) than in Table 6 as a whole. 
There are too few recoveries of dead birds, however, to show quantita- 
tively what part of the population remains within a small area and 
what part moves about more widely. 

There is reason to suspect that the longer moves in Table 6 were 
caused by deficiencies in food and cover. The Plainfield area lies 
within the best prairie chicken habitat in Wisconsin. The Necedah- 
Babcock region, even at the time of the Schmidt and Soil Conservation 
Service bandings, was already deteriorating as prairie chicken country. 
The Plainfield returns make up two-thirds of the data in Table 6, yet 
only 11 of the 21 birds which moved more than three miles were 
Plainfield birds. Further, the longest movement among the Plain- 
field birds was 7.5 miles, as compared with 29 and 100 miles among the 
others. Finally, of the most distant Plainfield recoveries, five were 
definitely, and four more probably, from winter packs which were 
displaced by failure of their food supply. In short, the longest moves 
of all were in the less suitable parts of the state, and most of the 
longest moves in the best habitat were the result of local food short- 
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ages. Schmidt’s hen, found dead in summer 100 miles northeast of 
the winter banding place, probably is an example of a migratory 
movement, but migration of prairie chickens may be the result of 
inadequate winter food and cover. 


SUMMARY AND CONCLUSIONS 


Our field observations have shown that some of the same booming 
grounds have been used in spring year after year, that packs formed in 
the same autumn ranges each year and tended to stay in these ranges 
through the winter, and that each pack fed for the most part in a 
limited number of fields, sometimes in only one or two, during both 
autumn and winter. Banding showed that some of the same individ- 
uals continued to be present in these groups in a given spring or winter 
and in succeeding springs and winters, that some individuals were 
found in winter, spring, and autumn within an area two to three miles 
in diameter, and that 87 per cent of all bands recovered showed no 
greater movement. Banding also showed that some of the birds 
were not so closely localized, that there was some exchange among 
winter packs and among booming grounds, and that some individuals 
moved much farther than the rest, up to 29 and 100 miles. However, 
the 100-mile movement was presumably an instance of migration, 
and most of the remaining longer moves were associated with parts of 
the state from which prairie chickens have since all but disappeared 
or were associated with known exhaustion of winter food on specific 
ranges on the Plainfield area. In a few instances, loss of the winter 
food supply forced whole packs to leave their usual ranges. At least 
one group of cocks made a late-winter movement to quarters close to 
the booming grounds, after an early-winter disappearance of all the 
birds in that neighborhood. We feel sure that this was a movement 
to a familiar booming ground, not an indiscriminate one to any boom- 
ing ground. There may be a “‘fall shuffle’ of some sort. 

There have been unexplained increases in both autumn and winter 
packs. Winter packs have regularly appeared in a few places which 
were not autumn ranges. Some of these extra birds may have been 
members of locally displaced packs and some may have moved in 
from the immediate neighborhood of the Plainfield area. There may, 
however, have been some kind of major movement about which we 
know nothing, especially in the case of the Albert pack which was the 
largest (100 to 200 birds) on the area. We know nothing of the 
reasons for the basic behavior patterns which we have seen. Why, 
for example, should the same acre or two in a 500 acre meadow be used 
as a booming ground through generations of prairie chickens? Why 
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should a winter pack continue to feed in one cornfield among many? 
By the end of winter the other fields must have had more untouched 
ears on the outside of the shocks and hence a more easily available 
food supply, than the one which had been worked over daily. Why 
should the same field be used the next winter, and the next? John 
Worden has fed prairie chickens at Stradinger’s for many years. In 
some winters the whole crop has been taken in before the birds ap- 
peared; a few corn shocks, if put out at once, have held the pack for 
the rest of the winter, even though whole fields of corn were available 
within a mile. In short, prairie chickens can and will make wide 
local movements, even migrations, if necessary. Why, then, do most 
of them move about so little? 

We suspect that the answer lies in habit, or tradition, or, by what- 
ever name it be called, in some sort of sense of familiarity with a place. 
It is carried through from one year to another, probably by the old 
birds. An animal in familiar surroundings should be more secure 
than one in strange territory, especially in the day-to-day happenings 
which determine the survival of individuals. It is, after all, the sum 
of the survival of individuals which determines population densities. 
A movement outside the radius of familiarity, whether to find a 
winter food supply in the first place or to find a new one during winter, 
is a movement into strange surroundings. Autumn shifts are 
doubtless less serious than winter moves, as there is still time during 
the period of abundant food and cover to learn the details of a new 
range. It is well that shifts due to population pressure are apt to 
come in the fall. Winter moves are surely more hazardous; at best 
they mean the adoption of new headquarters in unfamiliar territory 
at the time when environmental conditions are at the yearly neap. 
At worst, a roving band may not find a new food supply. Here again 
tradition might play a vital part, if a few ‘‘old timers” in a flock can 
lead the rest to a place that offered a safe haven in the past. On the 
other hand, when a winter pack of prairie <hickens has been forced to 
seek a new feeding place at a distance, the return of the cocks to the 
booming grounds in late winter may again expose them to a food 
shortage. 

In other words, the usual condition for prairie chickens may be to 
spend their lives in a small area. Even in the late 1800’s, Cooke 
(loc. cit.) considered them resident birds in the greater part of their 
range. During the time of their great abundance, population pressure 
doubtless caused some of them to move about, perhaps quite exten- 
sively. We cannot believe, however, that population pressure has 
been an important factor in the Lake States during the last 15 years. 
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It seems more likely that long-range movements, whether local or 
migratory, of a large part of the population are now “n indication that 
the habitat is deficient in some respect. Long-range movements 
doubtless have a high survival value for the race, giving it a chance to 
find more suitable quarters at a distance. It was this capacity, 
probably, that enabled prairie chickens to move north so rapidly 
during the lumbering-off of the Lake States, with annual migrations 
making it possible for them to use the newly cleared land as breeding 
range before it became suitable year-long range. Now, however, 
there are few places left for prairie chickens to go; their range has 
largely been destroyed. Given the right kind of cover, prairie chickens 
could migrate to find winter food, but food without cover will not 
serve. 

Schorger (1944: 24) has commented on the virtual isolation of the 
remnant flocks in Wisconsin and has suggested that “recruits from 
other regions” may have been an important factor in maintaining 
their earlier abundance. This may mean that prairie chickens repro- 
duce well only at high population densities; it may mean that Wiscon- 
sin, north of the prairies, was always marginal prairie chicken range. 
In any case, recruits from outside now come in only trifling numbers. 

If prairie chickens are to be restored to greater abundance in the 
Lake States, or if they are to be held at no more than their present low 
level, the problem is thus almost wholly a local one—food and cover 
well distributed, in blocks close to one another. Long-range move- 
ments may possibly take the birds to safety somewhere else; but in 
this region, now, long-range movement of resident flocks is more apt 
to mean that local extirpation is in sight. And the sum of many 
extirpations is extinction. 
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SOME CONCEPTS OF HYBRIDIZATION AND 
INTERGRADATION IN WILD POPULATIONS OF BIRDS 


BY ALDEN H. MILLER 


A PERSISTENT conception among a considerable group of taxonomists 
holds that irtergradation and hybridization are contrasting phenomena 
and that the terms should be used as antonyms. They regard an inter- 
grading situation as denoting involvement of two races and hybridiza- 
tion as involving two species. Accordingly, all one needs to do is to 
find out which phenomenon is displayed where two forms come in 
contact, and the troublesome borderline cases between race status and 
species status are thereby correctly indicated and classified. 

This chain of reasoning I regard as fallacious, for it is an oversimpli- 
fication of the factors and it does not clearly emphasize the best criteria 
for species. This incorrect reasoning seems to be an outgrowth of a 
view now abandoned by nearly all geneticists and students of evolution 
that species possess one sort of character and races another, or in other 
words, that species display qualitative differences and races quantita- 
tive differences which blend or intergrade. The truth of the matter 
is that both types of characters may differentiate races from races and 
species from species and that there is no sharp distinction between 
these kinds of characters anyway. 

Intergradation in its typical manifestation in continental areas indi- 
cates two things: (1) blending inheritance of the characters involved, 
and (2) frequent, if not free, interbreeding of individuals. Hybridiza- 
tion indicates: (1) non-blending or alternate type of character mani- 
festation, usually with few genetic determiners involved in any one 
character, and (2) free, or partial, or at least a little, interbreeding. 
Since the kind of inheritance and the kind of character expression, 
whether blending or of discontinuous-alternate type, are not decisive 
criteria of species, what do these situations tell us about the important 
matter of freedom of interbreeding and subsequent fertility? One 
implies freedom or something close to it, the other may involve a state 
of freedom but also a state of rare, sporadic interbreeding. The two 
situations are thus not clearly contrasted in this important matter. 

It is well to look into the exact meaning of the words ‘‘hybridize”’ 
and “intergrade.” To hybridize is to cross or interbreed organisms 
that are different, whether of varieties, races, species, or genera. How 
different must they be? ‘The difference may be a matter of eye color, 
or only of bristle size or number in Drosophila. It may involve black 
or white rats of the same species, or short and tall corn plants. When, 
in wild populations, we can see that hybridization must have taken 
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place, we use the term. Hybridization is easy to detect whet: unit or 
alternate characters are involved and wien parents of very diverse 
type interbreed. But, in the wiid, the fact of hybridization is not 
easily detected from inspection of the offspring if a bird with a wing 
length of 80 millimeters crosses with one of 82 millimeters. The pheno- 
types do not segregate clearly and we can not, from the partial evi- 
dence, see that hybridization occurred even though it has. Hybrid- 
ization takes place in an area of junction (primary or secondary) of 
weakly differentiated, blending races between slightly different parents 
just as truly as it does between strongly contrasting parents or between 
those whose characters segregate well. 

To intergrade means to merge or grade through a series of inter- 
mediate types. This demands characters that will blend in areas of 
is placed on the type of character. One 
¢the mode of inheritance or character 
expression (intergrade), the other %iefly to the fact of interbreeding 
(hybridize) which may be of high whe frequency. Hence my view 
that the two are not antonyms, that one process is often, indeed 
usually, involved with the other. 

Some illustrations may serve to show the interplay of these phe- 
nomena. ‘The white-crowned sparrows, Zonotrichia leucophrys, of the 
southern Canadian Rockies recently called to attention by Rand (Auk, 
65: 426, 1948) are differentiated by means of the presence (oriantha) or 
absence (gambeli) of a black loral area. The change in proportion of 
black-lored types increases from the Jasper Park area south to Water- 
ton Lakes in a freely interbreeding series of populations. The char- 
acters show no real blending and the population at any one point 
appears mixed or hybrid. Adults of one type are hybridizing with the 
other. Yet,the frequency of occurrence shifts gradually along a north- 
south line; there is gradation in this sense. Because of the evidence 
of free interbreeding and evident fertility, these forms are correctly © 
regarded as races, even though they show evidence of hybridization. 

Comparably, the salt marsh song sparrows, Melospiza melodia, of 
the San Francisco Bay region possess a character of yellow-colored 
underparts which is lacking in adjoining upland races. ‘There is no 
gradation in this character, according to Marshall (Condor, 50: 238— 
239, 1948); it is either present or absent, although when present it 
fluctuates in intensity. In a short-range geographic gradient, this 
character becomes less and less frequent as upland areas are ap- 
proached. Free interbreeding has been fully proved along this gradi- 
ent; mixed pairs have often been observed. Yellow and white birds 
thus hybridize, and hybrid populations are produced. At the same 
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time, these birds display some differentiating features of dorsal colora- 
tion which are not of the alternate or discontinuous type. These 
intergrade in the same populations from one extreme to the other and, 
as usual in the extremes, there is ‘‘normal,’’ but blending, individual 
variation. There is no doubt here of racial status even though we 
have hybridization. 

The gray-headed juncos, Junco caniceps, of the Kaibab Plateau of 
northern Arizona consist of a population of mixed black- and white- 
billed birds, the black-billed birds derived from J. c. dorsalis to the 
south of the canyon, the white-billed birds from J. c. caniceps in the 
mountains to the northward in Utah (Miller, Univ. Calif. Publ. Zool., 
44: 186-189, 1941). Some intermediate bill types occur, but in general 
the bill coloration sorts out into a small number of discrete types. In 
any event, complete freedom of interbreeding occurs in the Kaibab 
population, and the group presents the appearance of a hybrid swarm. 
At the same time the gray of the head blends between two extremes in 
these birds; the group as a whole shows a wide range of variability, but 
the variations are gradient, with an intermediate average. ‘There are 
no available breeding grounds immediately north or south in which, as 
in the preceding examples, the frequency of the alternating characters 
of bill could gradually shift. Hence we have a single hybrid swarm, 
not a geographic gradient either of blending or of alternating characters 
or both. Yet we see complete freedom of interbreeding of the diverse 
types (no mate preference) that have taken up residence on this iso- 
lated plateau; moreover, the group of characters separating the ex- 
tremes is neither great nor especially complicated. Racial status 
seems wholly proper. 

Other examples may serve to show intergradation where inter- 
breeding is impeded or not free. Theoretically, such situations might 
arise in areas of continuous distribution owing to differentiating fer- 
tility factors or reproductive divergences which would reduce gene flow 
between organisms that overlap or intergrade in all observable fea- 
tures. Some examples have been noted in groups other than birds, 
but it is perhaps significant that in birds examples are not evident that 
do not entail the aiding circumstance of geographic isolation—a most 
important factor of course in race and species formation. 

Loggerhead shrikes, Lanius ludovicianus, on the mainland of south- 
ern California close to the shore line are intermediate between the 
coastal population generally and the race on the offshore islands 
(Miller, Univ. Calif. Publ. Zool., 38: 82, 1931). No passage of shrikes 
to and from the islands is certainly known or is likely. The similarity 
of some mainland birds to the island race is probably due to the in- 
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fluence of a set of environmental conditions along the shore, which are 
similar to conditions on the islands and which operate on island and 
mainland birds alike. Here then, we assume, is intergradation caused 
by grading selective forces of the environment but certainly not in- 
volving free interbreeding of the extreme types. 

Another instance may be found in the isolated groups of pygmy 
nuthatches, Sitta pygmaea, along the detached mountain tops of south- 
ern California (Grinnell and Miller, Pac. Coast Avif. No. 27: 320-321, 
1944). These discrete populations intergrade very completely in char- 
acteristics, yet interbreeding must be very rare between groups as a 
result of occasional dispersal across the several intervening barriers. 

It is rather widely agreed that species usually differ from one 
another by many more characters than doraces. Heritable characters 
in general are probably most often manifest as blending features, less 
often as distinct alternate features. Therefore, species which differ by 
many characters are more likely than races to show some features 
which will be of the non-blending type and which will yield the obvious 
picture of hybridization where they interbreed. This general truth is 
perhaps partly responsible for overstressing the hybrid complex as a 
sign of species status. 

In seeking criteria for classifying the borderline cases between species 
and race status we obviously should not use the mode of inheritance 
of the characters involved, but the degree of freedom of interbreeding 
and the degree of fertility—barriers to free interchange of genic ma- 
terial other than simple geographic isolation. Commonly we are 
forced to guess whether such barriers exist. Fertility may be lacking 
even though hybrids occur. Island forms may be widely separated 
yet, could they be tested naturally, might interbreed freely. A typical 
picture of contiguous or continuous populations showing intergradation 
rather well assures that there is no significant bar to gene flow. If 
there is also transgressive intergradation, overlap through individual 
variation of every character in insular groups, it is a rather safe assump- 
tion that there is potential freedom of exchange. But in instances of 
hybrid junction we must look with care for the true biological criteria 
for species, namely for some degree of actual reproductive isolation. 
Such isolation may be present in the form of lowered viability or fer- 
tility, even when hybridization is freely undertaken. I suspect it 
occurs sometimes where a zone of hybrids between two forms persists 
as a narrow belt in the face of full geographic continuity and in the 
seeming absence of ecologic differentiation of the ranges of the parental 
forms. ‘This possibly is the situation where Junco caniceps and Junco 
oreganus meet in southern Wyoming and where Junco oreganus and 
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Junco aikeni meet in southern Montana; in the last instance there may 
also be a partial ethological barrier contributing to the reproductive 
isolation. 

In brief, a group of hybrids linking two forms can neither be assumed 
to indicate species status because of ‘‘hybrid appearance”’ nor can they 
safely be supposed, regardless of their number, to indicate full or even 
partial breakdown of reproductive isolation and hence racial status, 

The situation must be completely explored to determine the manner 
and degree of reproductive isolation, and we should not always expect 
therefrom a simple positive or negative answer. 


Museum of Vertebrate Zoology, Berkeley, California, December 15, 1948. 
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THE EGGS AND YOUNG OF THE 
BRISTLE-THIGHED CURLEW 


BY ARTHUR A. ALLEN AND HENRY KYLLINGSTAD 


THE bristle-thighed curlew, Numenius tahitiensis, was first described 
in 1785 by Latham in his ‘General Synopsis of Birds.’ The specimen 
was apparently collected in 1769 on the Island of Tahiti during 
Captain Cook’s first voyage around the world. It was named the 
“Otaheite Curlew,” and for 100 years the species was thought to spend 
its entire life among the South Pacific Islands. On May 18, 1869, 
however, Ferdinand Bischoff collected a bristle-thighed curlew at 
Kenai, Alaska, and numbers of specimens were recorded thereafter by 
various explorers along the coast during May and August from Kenai 
to the Meade River, nearly to Point Barrow; it was recognized that 
the summer home of the bird must be somewhere in western Alaska. 
Until recently, all collecting was of necessity done along the sea coast 
or along the main rivers, and these were obviously not included in the 
nesting range. Until 1948 the actual breeding ground, the nest and 
eggs and the downy young were unknown to science. Then it was the 
senior author’s privilege to organize an expedition under the auspices 
of the National Geographic Society. Joining forces with one led by 
Henry Kyllingstad, sponsored by the Arctic Institute of America, 
and by using a Bellanca airplane on pontoons, we penetrated the 
interior to the east side of the coast range. On Saturday, June 12, 
the first nest of the bristle-thighed curlew was found on the barren 
tundra about 20 miles north of Mountain Village on the lower Yukon. 
The nest was discovered by David G. Allen, and Henry Kyllingstad 
was with him at the time. The following Monday, Warren Petersen 
and the senior author were taken to the nest, and on the following day 
a second nest was found by Warren Petersen on an adjacent ridge 
about a mile to the southwest. An account of the expedition with 
color plates of the eggs and downy young was published in the ‘Nation- 
al Geographic Magazine’ (December, pp. 751-770, 1948) and in 
‘Arctic,’ Journal of the Arctic Institute of North America, (1 (2): 
113-118, 1948) and need not be duplicated here. A description and 
comparison with the eggs and young of the other curlews are 
offered here. 


THE BREEDING RANGE 


A range of hills or low mountains follows the coastline of Western 
Alaska from 50 to 100 miles inland. For some 250 miles it forms a 
barrier to the Yukon River which at this point flows roughly south- 
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ward before swinging west around the end of the range to find its way 
into Bering Sea. Mountain Village, a town of some 20 Eskimo 
families, is on the Yukon at the southern edge of this range. To the 
westward of the range the country is low, flat, wet tundra, similar to 
the deltas of the Yukon and Kuskokwim rivers farther south; it is 
ideal summer range for waterfowl and many shorebirds but not for the 
bristle-thighed curlews. To the eastward of the mountains are a 
series of ridges and small plateaus with thickets of alders on the pro- 
tected slopes, sedges along the brooks and hard barren tundra on the 
exposed areas. In the alders are found numerous common and hoary 
redpolls, Acanthis hornemanni and A. flammeus, a few tree sparrows, 
Spizella arborea, white-crowned, Zonotrichia leucophrys, golden- 
crowned, Z. coronata, and fox sparrows, Passerella iliaca, and varied, 
Ixoreus naevius, and gray-checked thrushes, Hylocichla minima. Near 
the edges of the thickets are a few willow and rock ptarmigan, Lagopus 
lagopus and mutus; along the brooks are a few Grinnell water-thrushes, 
Seiurus noveboracensis, and on the tops of the rounded hills, a few 
Baird’s sandpipers, Erolia batrdit. On rocky slopes there are pipits, 
Anthus spinoletia, and on the moister tundra on the west slope, there 
are many Alaskan longspurs, Calcarius lapponicus, savannah spar- 
rows, Passerculus sandwichensis, Arctic terns, Sterna paradisaea, and 
western sandpipers, E. mauri, all these species increasing farther out 
on the level, wet area to the westward that soon becomes a paradise 
for a multitude of water birds. On the flat, dry, exposed ridges to the 
east of the mountains, however, bird life is particularly scarce. Occa- 
sionally one sees a parasitic or a long-tailed jaeger, Stercorarius 
parasiticus or longicaudus, skimming over the tundra on its quest for 
eggs or young of other birds. It finds but little on these ridges, for 
they seem deserted by all birds except the bristle-thighed curlews, 
and these are few and far between. In an area of roughly 25 square 
miles, covered on foot by David Allen, he saw 20 curlews, but the rest 
of us saw only eight. The two nests found and most of the birds seen 
were on exactly the same type of tundra which, in addition to the 
usual gray reindeer moss, has numerous clumps of black, matted, 
hair-like lichens which gave a characteristic black, speckled appearance 
not observed elsewhere. In addition, small, weathered rock fragments 
lay on the surface or projected through the moss; this was not notice- 
able on most of the tundra traversed in Alaska or around Churchill on 
Hudson Bay. ‘The absence of the longspurs, savannah sparrows and 
western sandpipers, usually so abundant in this part of Alaska, was 
particularly noticeable. It is thought probable that the summer home 
of the curlews continues northward along the range for several hundred 
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miles, and perhaps even into the Brooks Range, but no definite 
information is available. 
THE NEST 

The two nests discovered were in similar locations and made the 
incubating bird very inconspicuous; each was a depression in the 
tundra moss by the side of a hummock of the black lichens and a mat 
of the creeping Alpine azalea, Loiseleuria procumbens. There was 
little evidence of a real nest having been built, although the depressions, 
one of which measured 6.75 inches in diameter by 2.5 inches deep, and 
the other 7 inches by 3.25 inches, were very smooth on the inside, as 
compared with the rough appearance that the reindeer moss usually 
presents. ‘There were a few items of broken stems and other materials 
that could not be identified with the moss or plants growing all about 
the nest; they may have been brought in from a distance during the 
nest-building period. ‘This had long since passed at the time of our 
discovery, when the eggs were nearly ready to hatch. 


THE Eccs 

The first nest contained jour eggs, one of which was taken immedi- 
ately and preserved as a type. The second nest contained but two, 
one of which had a large hole in the side, and a partially consumed 
embryo. The inference was that a jaeger had probably taken the 
other two eggs and started on the third, when driven away. Incuba- 
tion, however, was proceeding normally when the nest was found, and 
the one egg hatched successfully. 

In size and color the eggs resemble the eggs of the Hudsonian curlew, 
Numenius p. hudsonicus, and in a large series, some eggs might be 
indistinguishable, although those before us show a definite difference. 
A. C. Bent (1929: 117) gives the average of 37 eggs of the Hudsonian 
curlew as ‘57.5 x 40.7 millimeters; the eggs showing the four extremes 
measure 61.9 by 41.7, 59.2 by 43.2, 52 by 38.5 and 55 by 37.2 milli- 
meters.’’ ‘The average length of the five measurable bristle-thighed 
curlew eggs is 60.2 and the width, 41.98 millimeters. The actual 
measurements of the five eggs are as follows: 


Nest Number One 
Length: 57.5; 59.0; 57.5 millimeters 
Width: 42.0; 42.0; 41.9 millimeters 
The fourth egg was so broken in hatching as to render measurements inaccurate. 


Nest Number Two 
Length: 65.0; 62.0 millimeters 
Width: 42.0; 42.0 millimeters 
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The eggs as they appear now, several months after collecting, are 
considerably lighter and greener than shown in the color plate in the 
National Geographic Magazine (December, 1948, Plate II). This 
plate is a fairly accurate representation of the original Kodachrome 
before us, and it agrees with our memory of the eggs as they appeared 
in the nest when they contained the chicks and were about ready to 
hatch. Using Ridgway’s (1912) terms, the eggs are now ‘‘buffy olive” 
in ground color with spots of “light brownish drab’’ to “‘bistre” or 
“raw umber.”’ The former ground color, as shown in the color plate 
and the Kodachromes, is more “‘buffy brown’”’ with spots of “mummy 
brown.” The eggs of the Hudsonian curlew before us and the descrip- 
tion by Grinnell (1900) indicate that the eggs of the bristle-thighed 
curlew (with the contents removed and the shells thoroughly dried) 
are still less green and more buff in ground color with spots that are 
larger, but less distinct and somewhat browner than those on the egg 
of the Hudsonian curlew. 

When the nest was first discovered on June 14, one of the eggs was 
taken and the large embryo removed through an opening in one <ide. 
The shell was then filled with cotton and the lid replaced. This egg 
has remained as intact as the day it was prepared. The other eggs 
from which the chicks were allowed to hatch were treated in the same 
way by stuffing them with cotton to their original size and shape. 
Although some of the cracks showed, they at first resembled the first 
egg very closely. During succeeding weeks, however, the lining 
membrane has apparently shrunk and fragments of the shell have 
snapped off, as though some physical or chemical change had taken 
place in the last hours of incubation, so as to make the shells more 
friable. The shell from the second nest, which had a large hole in it 
when first discovered, has likewise remained intact. 


THE Downy YouNG 


The color plate of the newly-hatched bristle-thighed curlews 
(National Geog. Mag., Dec., 1948, Plate II) gives a fairly accurate 
representation of the “pale pinkish buff’’ or ‘“‘vinaceous buff’’ down 
with “blackish brown’’ markings and the “cadet gray”’ legs and “‘dark 
grayish brown’”’ bills. 

Young Hudsonian curlews of similar age lack the pinkish cast and 
vary from “ivory yellow’’ to “light buff” or ‘‘pale olive gray,’’ becom- 
ing buffier on the throat and sides of the neck. ‘There are numerous 
dark-tipped downy feathers scattered through the light areas of the 
upper parts with the result that the markings appear less distinct than 
in the bristle-thighed curlews. This probably caused Taverner and 
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Sutton (1934) to describe the markings as, ‘‘many rather indefinite 
spots and broad, broken stripes of dark brown, or nearly black, on 
back, thighs, and in front of wings.” 

The markings are so distinct in the bristle-thighed curlew that they 
have led us to examine the downy young of such other species of cur- 
lews as are available in the Chicago Museum of Natural History, the 
American Museum of Natural History, the Philadelphia Academy of 
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Numenius phacopus hodsonicus Numenius TahiTiensis 
FIGURE | Dorsal view of feather tracts of downy, young curlews. 


Science and the U. S. National Museum, with the result that we have 
come to recognize a definite similarity of pattern in all the species. 
We have, therefore, drawn up a chart of the dorsal markings that seem 
to follow, more or less, the feather tracts of the adult birds and have 
given them corresponding names. We are offering here a diagram 
(Fig. 1) by William Dilger, which compares the bristle-thighed and 
Hudsonian curlews at the time of hatching, and a discussion of the 
other species. The patterns are very easily disarranged, even in the 
living birds, and unless a skin has been carefully made so as to pre- 
serve the pattern, casual observation might fail to recognize the 
regularity indicated in the diagrams. For the sake of clarity, the 
markings have been somewhat conventionalized in the diagrams. In 
general, the Hudsonian curlew and the whimbrel, N. p. phaeopus, have 
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definitely striped heads, while in the other species the crown bears an 
irregular blotch with a light center. The other markings form three 
irregular ‘‘W’s’’ across the back, these being most regular and distinct 
in the bristle-thighed curlew and the least distinct in the long-billed 
curlew, N. americanus. In all species, there is evidence of a short, 
whitish stripe above the blackish “‘lateral’’ stripe. This is most 
evident in the bristle-thighed curlew and least in the three specimens 
of the European curlew, N. arquatus, studied. 

Except for color of the down, N. tahitiensis resembles N. crquatus 
more than the others, in having longer, denser down and in having the 
dark markings more distinct. 


MEASUREMENTS 
The only specimens of definitely newly-hatched curlews available 
for comparison with the bristle-thighed are Hudsonian curlews, three 
from the Conover and one from the Cornell collections. The averages 
of four specimens of each species are as follows: 


N. tahitiensis N. hudsonicus 
Length 107.25 millimeters 106.66 millimeters 
Rid. . of 17.5 16.45 
Tarsus ee 31.5 
Middle toe 30.2 27.0 


If these eight specimens are typical of the two species, it would seem 
that the bristle-thighed curlews may be slightly larger in all their 
dimensions at the time of hatching and particularly in the size of their 
feet, the length of tarsus and the lengths of toes. 

For the courtesies extended and the loan of specimens, we wish to 
thank Dr. Austin Rand, H. B. Conover, Dr. Robert C. Murphy, Dean 
Amadon, R. M. deSchauensee and Dr. Herbert Friedman. 


SUMMARY 


Two nests and eggs of the bristle-thighed curlew were found on the 
barren tundra east of the coast range of low mountains in western- 
most Alaska north of the mouth of the Yukon. A description of the 
eggs and a comparison with the eggs of the Hudsonian curlew are given. 
A description of the downy young is presented, together with a com- 
parison with the young of four other curlews. Reference is made to a 
color plate of the nest and eggs and one of the downy young in the 
National Geographic Magazine for December, 1948, where an account 
of the expedition which found the nests was published. 
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NORTH AMERICAN BIRD MIGRANTS IN CHILE 


BY DILLMAN S. BULLOCE 


Dr. Rodolfo A. Philippi, Curator of birds in the National Mu- 
seum of Chile, has published (1940) a list of 34 species of North- 
American birds which are included in the unpublished check-list of 
Chilian birds. These migrants have been divided into three groups: 
1. Regular migrants (RM); 2. Irregular migrants (IM); and 3. Oc- 
casional visitors (OV). 

The following list shows these migrants by families, the letters 
following each indicates the group in which it has been placed. 


. Barn swallow, Hirundo rustica erythrogaster Boddaert. IM. 

. Black-poll warbler, Dendroica striata (Forster). OV. 

Red-tailed hawk, Buteo jamaicensis borealis Gmelin. OV. 

. Osprey, Pandion haliaetus carolinensis (Gmelin). OV. 

. Duck hawk, Falco peregrinus anatum Bonaparte. IM. 

. Semipalmated plover, Charadrius hiaticula semipalmatus Bonaparte. OV. 

. Golden plover, Pluvialis dominica dominica (Muller). OV. 

. Black-bellied plover, Squatarola squatarola cyanosurae Thayer and Bangs. RM. 
. Surf-bird, A phriza virgata (Gmelin). RM. 

. Ruddy turnstone, Arenaria interpres morinella (Linnaeus). RM. 
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11. Hudsonian curlew, Numenius phaeopus hudsonicus (Latham). RM, 
12. Eskimo curlew, Numenius borealis (Forster). OV. 


13. Upland plover, Bariramia longicauda (Bechstein). OV. 
14. Greater yellow-legs, Totanus melanoleucus (Gmelin). RM. 
15. Lesser yellow-legs, Totanus flavipes (Gmelin). RM. 

16. American knot, Calidris canutus rufus (Wilson). CV. 

17. Marbled godwit, Limosa fedoa (Linnaeus). OV. 

18. Hudsonian godwit, Limosa haemastica (Linnaeus). OV. 
19. Sanderling, Crocethia alba (Pallas). RM. 

20. Pectoral sandpiper, Erolia melanotos (Vieillot). IM. 

21. White-rumped sandpiper, rolia fuscicollis (Vieillot). OV. 
22. Baird’s sandpiper, Erolia bairdii (Coues). RM. 

23. Spotted sandpiper, Actitis macularia (Linnaeus). OV. 

24. Semipalmated sandpiper, Ereunetes pusillus (Linnaeus). OV. 
25. Stilt sandpiper, Micropalama himantopus (Bonaparte). OV. 
26. Red phalarope, Phalaropus fulicarius (Linnaeus). RM. 
27. Wilson’s phalarope, Steganopus tricolor Vieillot. OV. 

28. Northern phalarope, Lobipes lobatus Linnaeus. OV. 

29. Parasitic jaeger, Stercorarius parasiticus (Linnaeus). RM. 
30. Long-tailed jaeger, Stercorarius longicaudus Vieillot. OV. 
31. Franklin’s gull, Larus pipixcan Wagler. RM. 

32. Arctic tern, Sterna paradisaea Pontoppidan. OV. 

33. Elegant tern, Thaldsseus elegans (Gambel). IM. 

34, Black tern, Chlidonias niger surinamensis (Gmelin). OV. 


As far as species are concerned, this list is probably complete, but 
I believe that several of those listed as irregular or occasional visitors 
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will be found to be regular migrants when we have more information 
concerning the migration and winter range of these birds. 

Eleven are listed as regular migrants, four as irregular and 19 as 
occasional visitors. Included with the regular migrants are several 
species of shorebirds which merit special attention. These are the 
ruddy turnstone, greater yellow-legs, lesser yellow-legs, sanderling, 
Hudsonian curlew, Baird’s sandpiper, black-bellied plover and the 
American knot. In the A. O. U. Check-List (1931) it is interesting to 
note that they all have one thing in common in their seasonal distribu- 
tion. All of the species, with the single exception of the lesser yellow- 
legs, have non-breeding birds which do not go to the usual breeding 
grounds of the species. The following is what the Check-List gives 
concerning the distribution of these individuals that do not go to the 
usual breeding grounds: 


Black-bellied plover. ‘‘Casual all summer on the coasts of Florida and Western 
Ecuador.” 


Ruddy turnstone. “Individuals linger all summer on the mainland beaches.” 

Greater yellow-legs. ‘‘Occasionally at all times of year (non-breeding birds) in 
the West Indies, Bahamas, Florida, Texas and California.” 

Sanderling. ‘‘Non-breeding birds linger all summer on the coast of Florida.” 

American knot. “Small numbers have been found throughout the summer on 
the coasts from Virginia to Florida.” 

Hudsonian curlew. ‘‘Non-breeding migrants linger all summer from the coast of 


Virginia to western Ecuador.” 

Baird’s sandpiper. ‘‘Casual in summer in Guerrero, Mexico.” 

Chapman in his ‘Autobiography of a Bird Lover’ (1933) makes an 
interesting observation concerning a trip made along the coast of 
Ecuador. He says, ““The cruise took us to many little-frequented 
water-ways on Puna Island and the mainland and southward nearly 
to Peru. It was notable chiefly for the discovery of large numbers 
[italics mine] of our shore-birds, which at this season, mid-July, 
should, theoretically, have been nesting north of the Arctic Circle. 
All were apparently in winter plumage, and the sexual organs of those 
collected were dormant. Evidently these non-breeding birds had 
received no inner prompting to return to the region of their birth to 
reproduce their kind and hence were remaining in their winter quarters 
during the summer. With these boreal birds were others equally 
characteristic of the austral regions which in this sub-equatorial 
winter, were at the northern limit of their range.” 

Are we sure that these birds observed by Dr. Chapman were hatched 
in North America? Is it not entirely possible that their homeland 
was Chile or the Argentine Republic, and that they were passing the 
winter months in a more congenial clime to the north? I am of the 
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opinion that this is exactly what we are going to discover when suffi- 
cient study has been made of the breeding regions of the shorebirds 
in the southern part of South America. 

Some of the species under consideration have been taken in practi- 
cally every month of the year in Chile. Dr. Philippi (1940) found 
five ruddy turnstones in winter plumage on July 5, 1935, in Arica. He 
considers this observation most significant and asks the question, 
“Do not some of these birds nest in the southern hemisphere?” 

Two species of North American birds have in South America allied . 
geographical races which are so nearly alike that if the place of origin 
of the specimen is not known, the two forms cannot be separated with 
any degree of certainty. The killdeer in North America was shown 
by Chapman (1920) to be replaced in northwestern Peru by a closely 
allied resident form, Charadrius vociferus peruvianus. 

Hellmayr (1932) described the Chilian snowy plover, Charadrius 
ulexandrinus occidentalis (Cabanis), as a distinct species and prophe- 
sied that it would be found breeding all along the Chilian coast as far 
south as Laraquete, although at that time no nests of the species had 
been reported from Chile. In the same year that Hellmayr made this 
prophesy, I found it breeding on Mocha Island, which is considerably 
farther south than any previous record, and published (1936) the first 
positive record of its nesting in the southern hemisphere. We now 
know that Hellmayr was entirely correct; this species has been found 
breeding over a considerably larger region than was suspected. 

The other North American migrants which have fairly large num- 
bers of non-breeding birds during the North American breeding 
season present a most interesting and intriguing problem for further 
observation and study. It is entirely possible that most of these non- 
breeding birds of the different species of shorebirds are really South 
American forms spending their winter in North America. I am of 
the opinion that we will find another half-dozen North American 
species with allied forms in the southern hemisphere. 

The coast of Chile from about the region of Concepcion south to the 
Island of Chiloé, a distance of some 350 miles, is composed, in con- 
siderable areas, of extensive sand dunes interspersed with marshes and 
small fresh-water lakes. It presents an almost ideal breeding habitat 
for large numbers of shorebirds. Except in small localities, the whole 
region, as well as considerable similar areas farther north, is very 
sparsely inhabited. One can travel for miles along the coast without 
seeing a single human being. 

In one trip, made some years ago through a small section of this 
area, the author sought information concerning the nesting of the 
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Hudsonian curlew which was particularly abundant in that locality, 
Indians living in the same general region assured me that the curlews 
nested regularly there. 

Over all this extensive region Hudsonian curlews, greater yellow- 
legs, lesser yellow-legs, Baird’s sandpipers, sanderlings and ruddy 
turnstones are found in considerable numbers. Along with these are 
found a number of distinctively South American species in their 
natural breeding region. 

It is a region which has mever been studied systematically and 
carefully by any ornithologist during the breeding season of the 
shorebirds. We might say that it is almost unexplored territory, as 
far as the bird populations are concerned. Chile has no professional 
ornithologists who can devote their time and energy to the study and 
solution of these and many other problems concerning the avifauna 
of the country. 

One of the reasons for writing the present paper is to call the atten- 
tion of North American ornithologists to this interesting condition in 
the hopes that some institution might be interested in making a de- 
tailed study of the region during the breeding season of the shorebirds. 
A careful investigation of these North American migrants along with 
their South American associates in a region which is almost virgin 
territory is sure to reveal important informiation. There is a possi- 
bility, and some of us believe a probability, that it will reveal that 
several of the North American species have allied breeding forms in 
the southern part of South America. 
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NESTING HABITS OF THE CLAPPER RAIL IN NEW JERSEY 
BY EDWARD L. KOZICKY AND FRANCIS V. SCHMIDT 


Tue northern clapper rail, Rallus longirostris crepitans Gmelin, 
locally called “‘mud hen,’’ is one of the most common and important 
game birds on the coastal saltmarshes in New Jersey, from April to 
November. Consequently, to understand better the nesting habits 
and to devise a census method for the species, a study was inaugurated 
as a component of Pittman-Robertson Project, 16-R-2, “An Evalua- 
tion of the Wildlife Populations in the Tuckahoe-Corbin City Area,” 
in the spring of 1948. The writers are indebted to Mr. L. G. Mac- 
Namara, New Jersey Division of Fish and Game, for encouragement 
during the course of the investigation, and to Dr. George O. Hendrick- 
son, Iowa State College, for valuable suggestions in the preparation of 
this manuscript. 


The study areas were located on the saltmarsh in the vicinity of 
Ocean City, Cape May County, New Jersey. The vegetation con- 
sisted mostly of: saltmarsh grass, Spartina alterniflora; salt meadow 
grass, Spartina patens; black grass, Juncus gerardi; salt grass, Distichlis 
spicata; glasswort, Salicornia spp.; and marsh elder, Iva frutescens. 
The scientific names of plants follow Muenscher (1944). The areas 
contained numerous tidal creeks and were mechanically ditched as a 
mosquito-control measure several years prior to the study. 

Of the 63 nests found, 56 contained eggs, and seven were not uti- 
lized for egg-laying or were inactive. ‘The value of the data on nests 
was enhanced by their distribution in six localities. The six sites 
(total 430 acres) varied in area from 20 to 160 acres and were separated 
by distances of one-half to one mile. 


The nests, marked with a stake and plotted on a map, were visited 
on a semi-weekly basis. Notes were taken on numbers of eggs, nest 
dimensions and construction, types of vegetation, and stages of in- 
cubation. When eggs were pipped, some nests were visited daily. 
To avoid disturbance of nesting cover, different directions of approach 
and departure were used by the observers, when possible. 


MIGRATION 
Migration records maintained for more than 20 years at Cape May, 
New Jersey, indicate that March 15 is the average time of first arrival 
of the clapper rail (Stone, 1937). This species was first recorded by 
the observers on April 18, 1948, at Ocean City. The fall migration 
occurs during September and October. However, there are several 
midwinter records (Stone, 1937; Chapman, 1940). 
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DaTEs oF LAYING 


The first nests of clapper rails were found May 26, 1948, the first 
date of nest-hunting. Bent (1926) gave 21 records of egg dates from 
May 24 to June 21 and 11 records from May 30 to June 5 for New 
Jersey and Long Island. Stone (1908) pointed out that complete 
sets of eggs may be found in New Jersey from May 25 to June 10, and 
later, when the first nest has been destroyed. Two nests found 
July 23, 1948, probably were attempts at renesting. 

Of the clapper rail in New Jersey in 1812, Wilson wrote, “About 
June 1 the people of the neighborhood go off on the marshes, an egging, 
as it is called. So abundant are the nests of this species and so 
dexterous are some persons at finding them that 100 dozen of eggs 
have been collected by one man in a day” (Bent, 1926). June 1 
was also the date of the peak of the nesting season in 1948, based on the 
hatching dates of 50 clutches. 


STRUCTURE OF NESTS 


Measurements to the nearest half-inch were taken on 63 nests 
following Pettingill’s method (1947), except that outside depth was 
considered as from the ground to the rim of the nest and that the 
height of the arch or cupola over the nest was taken as the inside depth 
plus the distance to the under surface of the arch. A statistical 
summarization of data on nest measurements is given in Table 1. 


TABLE 1 


MEASUREMENTS OF NESTS OF NORTHERN CLAPPER RAILS, 
Ocsan Crry, New Jersey, Jung, 1948 








Number of Mean Standard Range 

nests (inches) deviation (inches) 
NE oo Skis oe wid. vce des 63 5.6 +0.09 0.72 + 0.06 4.0- 7.0 
NN i. ss wien deine apasee 63 9.3+0.16 1.26+0.11 6.0-12.0 
au anos  caeh sie have 63 2.1240.07 0.56 + 0.05 1.0- 4.0 
Outside depth (ground to rim)...... 63 9.0+0.40 3.15 + 0.28 1.0-16.0 
Height of arch above nest........ Oe * 7.2+0.18 1.38 + 0.13 3.0- 9.0 





Fifty-seven (90.4 per cent) of the 63 nests had an arch, but some of the 
arches consisted merely of a few leaves of saltmarsh grass bent over 
the nest. Forty-three (68.4 per cent) of the nests had a ramp or 
runway constructed from the elevated nest to the ground. 

The nests were constructed of dead plant material which generally 
reflected the type of vegetation at the site. Saltmarsh grass was 
utilized more than any other species. The nest, an elevated platform, 
was built on the ground between the stems of plaats. The highest 
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nest was 16 inches above the ground. ‘Two nests were in plant debris, 
accumulated by wind and tidal action, on top of living saltmarsh 


grass. 
LOCATION OF NESTS 


The preference for saltmarsh grass (more than two feet tall) as 
nesting cover is indicated in Table 2. The marsh elder type was 


TABLE 2 


DISTRIBUTION oF 63 NEsTs oF NORTHERN CLAPPER RAILS IN VEGETATIONAL TYPES ON 
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| Height of | , 
| vegetation » 3 zB 3 
es i 4) 2) oe ee 
Cover type | . Sak > > % Me & 
SS/3S/ 3/3 : 331% 
iseelce 
isS/ 8s ei 3 Se es $3 
Eronre =Sl/2lae leeia? 
Saltmarsh grass, Spartina alterniflora X 1326 2 3.6 | 2 |100.0 
Saltmarsh grass, Spartina alterniflora i 46 | 41 | 73.2 | 36 | 87.8 
Saltmarsh grass-salt meadow grass, Spartina 
alierniflora-S. paiens x 9 aa Pe 4 |100.0 
Black grass, Juncus gerardi x 4 1 1.8 1 {100.0 
Marsh elder, Iva frutescens | x 40 8 | 14.3 7 | 87.5 
Salt meadow grass, Spartina patens x 3 o|j—j-—|-— 
Total 430 | 56 |100.0 | 50 | 89.3 








preferred to a lesser extent for nesting cover, and the utilization of 
other plant types appeared to be accidental. It was interesting to 
note that, although salt meadow grass was closely associated with 
Saltmarsh grass, no nests were located in salt meadow grass. 

The saltmarsh grass (more than two feet tall) type was prevalent 
along the banks of tidal ditches and in many instances offered the only 
cover that was not submerged by high tides. The marsh elder type 
was on higher ground and was seldom inundated by normal tidal 
action. 

Forty-five (71.5 per cent) of the 63 nests were situated within 12 
feet of a tidal or mosquito ditch. This association was an apparent 
reflection of the preference by the clapper rail for saltmarsh grass 
(more than two feet tall) as nesting cover. This vegetational type 
usually flourished within 12 feet of a tidal ditch and dropped to a height 
of less than two feet at greater distances. One nest was found about 
60 feet from a tidal ditch, but this nest was in the marsh elder type. 
Seven (11.1 per cent) of the 63 nests were located within 12 feet of a 
mosquito ditch. The mosquito ditches, one foot wide and two to 
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three feet deep, were dug mechanically. ‘Tidal ditches furnished a 
better habitat for the growth of saltmarsh grass than did mosquito 
ditches. 

The minimum distance between two nests on the same side of a 
tidal ditch, with no intervening natural barriers, was 75 feet. The 
majority (92 per cent) were more than 150 feet apart. The minimum 
distance between any two nests was 42 feet; however, there was a ten- 
foot tidal ditch between these two nests. Stone (1937) stated that 
clapper rails, crowded together at times of high tides, sometimes fight 
viciously. 

Eccs 

The mean number of eggs per nest based on observations on 104 
nests was 9.97 + 0.21, with a range of four to 14 eggs (Table 3), 
Bent (1926) gave an excellent description of egg coloration. 


TABLE 3 


MEAN NuMBER oF EccGs IN NzEsts oF CLAPPER Ramis, CAPE May County, 
NEw JERSEY 








Nests observed Stone Total 
in 1948 (1937) 
Number of nests.......... res 61* 43 104 
Total number of eggs... . . ; 614 424 1038 
Mean number of eggs.... .. 10.05 + 0.26 9.86 + 0.24 9.97 +0.21 
Standard deviation...... ... 2.03240.18 2.20 + 0.24 2.10 +0.15 
ea Gane Cae 5-14 3-14 3-14 





* Includes 56 active nests on study area and five other nests. 


During the course of the investigation, 29 eggs were measured. 
These eggs were selected from different nests or were found on the 
marsh. The measurements may be considered a random sample as 
not more than one egg was selected from any one nesting site. The 
mean dimensions were 43.9+0.37 by 31.5+0.19 millimeters; all 
egg measurements were taken with calipers. No abnormally shaped 
eggs were observed. 

Data gathered on four nests indicated that the rate of laying was 
about one egg a day. The history of the four nests was as follows: 
seven eggs in eight days, five in five, eight in eight, and 11 in 15. 
Walkinshaw (1937) found that the Virginia rail, Rallus limicola, laid 
approximately one egg a day. 


INCUBATION 


Bent (1926) stated, ‘“The period of incubation is said to be about 
14 days.”’ Observations on six nests (Table 4) indicated that the 
incubation period was about 20 days with extremes of 18 to 22 days. 
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An effort was made to determine accurately the first day of incubation, 
but the extremes in the length of the period might have been due toa 
miscalculation of the commencement of the incubation period, which 
was considered as starting when the last egg was laid and ending 
when the first chick hatched. Walkinshaw (1937), working with the 
Virginia rail, related that incubation may start the day before the 
laying of the last egg. The delay of 24 to 48 hours in the hatching of 
these eggs might be considered an indication that incubation started a 
day prior to the laying of the last egg. Once incubation had started, 
the eggs under observation were always warm, until they hatched or 
the rail abandoned the nest. 

The reaction of an incubating bird to disturbance varied with 
individuals. As a rule, the bird would leave before the observer 
approached the nest. A few birds, however, remained on the nest 


TABLE 4 


LENGTH OF INCUBATION PgRIopD, Eccs or CLAPPER Rais, New Jerssy, 1948 




















Date incubation Date first Incubation period 
started chick hatched (days) 
June 6 . June 26 21 
June 9 . June 30 22 
June 9 . June 27 19 
June 11 —— 21 
June 12 . June 30 19 
June 19 .. july 6 18 


Average 20 days 








until the observer was within two or three feet, and some feigned 
injury. There was no apparent relationship between the variation in 
behavior and the stage of incubation. 


HATCHING 


The height of the hatching period was between June 16 and 21 
(Table 5). Ttwenty-five (50 per cent) of 50 successful nests hatched 
during this period. Hatching was observed from June 5 to July 9, 
1948. Eggs in one nest, probably a renesting attempt, were observed 
hatching on July 29, 1948; Stone (1937) recorded a nest with nine eggs 
on August 3, 1930. The eggs were usually pipped about 48 hours 
before hatching, and the clu*ch required from 24 to 48 hours to com- 
plete hatching. 

On three different occasions two birds were seen near a nest during 
the hatching period. On one occasion both birds feigned injury, 
although one bird was more active than the other in this display. In 
one instance, the two adults were observed at a nest with eight chicks 
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and two eggs. On the second day, the chicks and one adult were not 
evident in the vicinity of the nest, but the other adult was still incy- 
bating the two remaining eggs which hatched within the next 24 hours, 
No signs of either adult or chicks could be found in the surrounding 
vegetation on the third day. In addition, two birds were flushed 
from the vicinity of an incubating nest on four different occasions, 
Pettingill (1938) observed six broods, each with two parents, during an 
exceptionally high tide at Cobbs Island, Virginia. Field data, there- 
fore, indicate that both parents apparently share in the nesting duties, 


TABLE 5 


DarTss oF Hatcuinc or 50 Nests or CLAPPER Rams, CaPE May County, 
New Jersey, 1948 





Date Number of nests 





June 1-5.... 
June 6-10... 
June 11-15. 

June 16-20... 
June 21-25.. 
June 26-30. . 
July 1-5..... 
July 6-10....... 
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One of the most interesting observations was the disposition of shells 
after the chicks hatch. ‘The fact that the egg hatched in the same 
manner as a chicken, Gallus domesticus, egg was substantiated by 
field observations on four different occasions. The egg shells, however, 
were quickly removed from the nest. Billard (MS, 1947) observed 
the same disappearance of egg shells of the Virginia rail. A nest in 
which every egg had hatched usually looked as if the eggs were gathered 
by man, but a thorough examination of the nesting material revealed 
the presence of small pieces of egg shells. The sheli membranes were 
not found. Occasionally, a piece of egg shell, which probably was 
from the last egg to hatch, remained in the bottom of the nest. This 
phenomenon was checked in 15 nests during the hatching period. 


NESTING LOSSES 


During the study, 56 active nests were kept under observation to 
determine their hatching success. If one egg hatched, the nest was 
considered successful. Fifty (89.3 per cent) nests hatched success- 
fully, which was exceptionally high for a ground-nesting species. 
Kalmbach (1939) reported the nesting success of 13 species of water- 
fowl, based on 7,600 nests, as being 60 per cent. 

Two nests were believed to have been destroyed by crows. They 
contained egg shells that showed characteristic crow damage to eggs 
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(Sowls, 1948). Egg collectors were probably responsible for destruc- 
tion of two nests. ‘Two nests were destroyed by undetermined means. 

The greatest cause of nesting loss in the clapper rail is thought to 
be a high tide in conjunction with a northeast storm. Bent (1926) 
quoted Wilson (1832), ‘‘After the greater part of the eggs are laid, 
there sometimes happen violent northeast tempests that drive a great 
sea into the bay, covering the whole marsh. . . . On an occasion of 
this kind I have seen, at one view, thousands in a single meadow, 
walking about exposed and bewildered, while the dead bodies of 
females, who had perished on or near the nests, were strewed along the 
shore. . . . The disasters do not prevent the = arvivors from recom- 
mencing the work of laying and building over; and instances have 
occurred where their eggs have been twice destroyed by the sea; and 
yet in two weeks the eggs and nests seemed as numerous as ever.” 
Stone (1937) stated that it was questionable whether the clapper rail 
raises any broods in nesting seasons when such calamities occur. 
Pettingill (1938) recorded the destruction of three broods during such 
abnormal tides. 

A comparison of the highest tides from May 15 through June 30, 
1948, with records from 1938 through 1947 did not reveal any apparent 
statistical difference. Nevertheless, a difference of two or three inches 
may be critical to nesting rails, especially during the hatching period. 

The tidal records were obtained from the Atlantic City, New Jersey, 
station of the Coast and Geodetic Survey. 

The tolerance of incubating eggs to inundation by a high tide was 
witnessed on June 4, 1948. Nest number 43 was flooded by a high 
tide, and the eggs were about three-fourths submerged. Records 
showed that the tide reached a crest of 9.4 feet on that date and 10.1 
and 10.3 feet on June 8 and 9, 1948, respectively. Nevertheless, the 
five eggs hatched on June 19, 1948. It may be that the most destruc- 
tive action of high tides and strong winds is the washing of eggs out of 
the nest. The submersion of eggs during the critical hatching period 
would undoubtedly be very destructive. 

In the 50 successful nests, a total of 513 eggs were laid; however, 
only 448 eggs (87.3 per cent) hatched. ‘Thirty-two (6.2 per cent) of 
the eggs were infertile or addled; four (0.8 per cent) were pipped but 
not hatched; 11 (2.2 per cent) were lost and 18 (3.5 per cent) died in 
various stages of incubation. Of the last group (18 eggs) that died in 
various stages of incubation, 11 were in one nest of 12 eggs. The nest 
contained one chick and 11 pipped eggs when the rail was flushed 
during a hard rainstorm. ‘The next morning the eggs were warm and 
the one chick was dead, but the rail deserted the nest within the next 


ee 


i 
it 
iq 
pa | 


Bi 
ry 
ail 
Bt 


pi 


pears Sea ee 




















362 Kozicxy AND Scumipt, Nesting Habits of Clapper Rail (oa* 


two days. Examination revealed that the embryos were dead; the 
nest was later destroyed by crows. 

Occasional eggs were lost from nests during the incubation period. 
These eggs might have been removed by the rail. Pettingill (1938) 
has observed the ability of the clapper rail to carry eggs. 

During the course of checking rail nests, 34 rail eggs were found on 
the marsh. Seventeen of the eggs appeared to have been destroyed 
by crows; 15 were intact and, upon examination, three were found to 
be in various stages of incubation; two eggs were destroyed by un- 
known predators. These eggs were found in greatest number through 
the first week in June, which was the height of the nesting season, 
The large number (34) of eggs found in the course of general observa- 
tion was not reflected in nesting failures. 

There was no evidence to indicate that a female rail reared more than 
one brood. A nest census on 71 acres of saltmarsh during the first 
week in June revealed 16 nests of clapper rails; a similar census on 
July 23 showed only two nests which were probably renesting attempts. 
The new nests contained eight and nine eggs, respectively, and were 
not considered in the computations on nesting data in this paper. 


CENSUS METHOD 


It became apparent during the course of the investigation that an 
annual nest count had possibilities of furnishing an index to population 
trends. The nests were easi y located, and two men could cover a 
census area of 75 to 100 acres in a day. 

If there are no mechanical changes instituted by human effort, 
ecological changes are comparatively slow on the saltmarsh. Never- 
theless, two or three census areas should be established to safeguard 
against the possibility that the indicated increase or decrease in the rail 
population may be due to a vegetational change and not to a change 
in the number of rails. The census area should be mapped and nest 
locations (at least 10) accurately plotted. June 1 appears to be the 
ideal census date. Two such census areas were established in New 
Jersey in the spring of 1948. 


SUMMARY 


1. The nesting habits of the northern clapper rail, Rallus longirostris 
crepitans Gmelin, were investigated in Cape May County, New Jersey, 
during June and July, 1948. 

2. June 1 was considered the height of the nesting season. This 
date has apparently been relatively constant since early in the nine- 
teenth century. 
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3. The following mean measurements and standard deviation in 
inches were recorded for 63 nests of northern clapper rails: inside 
diameter, 5.6+0.72; outside diameter, 9.3 + 1.26; inside depth, 
2.14 0.56; outside depth (ground to rim), 9.0+3.15. The mean 
height in inches of the arch above the nest was 7.2 + 1.38 for 57 nests. 

4, The majority (74.5 per cent) of the nests was in the saltmarsh 
grass type (more than two feet tall). 

5. Forty-five (71.5 per cent) of 63 nests were located within 12 feet 
of a tidal ditch. 

6. The mean number of eggs per nest was 9.97 + 0.21 based on 104 
observations. 

7. The rate of laying was about one egg per day according to detailed 
observations on four nests. 

8. The incubation period, based on six nests, averaged 20 days with 
extremes of 18 and 22 days. 

9. Field observations indicated that both parents probably were 
together during the incubation period. 

10. Twenty-five (50 per cent) of 50 nests hatched between June 16 
and June 21, 1948. 

11. The eggs in a nest were usually pipped about 48 hours before 
hatching, and the clutch required from 24 to 48 hours to hatch. 

12. Fifty (89.3 per cent) of 56 clapper rail nests hatched success- 
fully. 

13. A nest of five eggs hatched successfully after being inundated 
by a high tide. 

14. Egg shells and shell membranes usually were not found either 
in the nest or in the immediate vicinity of a successfully hatched nest. 
When they were found in the nesting materials, remains of egg shells 
constituted only a remnant of the potential shell debris. 

15. Numerous eggs were found on the saltmarsh during the early 
part of the nesting season. 

16. The feasibility of indicating trends in the numbers of clapper 
rails by an annual nest census on a given area is discussed. 
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GENERAL NOTES 


The rose-throated becard, Platypsaris aglaiae, in the Lower Rio Grande Yal- 
ley of Texas.—L. Irby Davis has published an interesting note (Auk 62: 316-317, 
1945) on the breeding of the rose-throated becard in Cameron and Hidalgo Counties, 
Texas. Certain male birds observed by him were “dirty white,” “not quite pure 
white,” or “‘light’’ on the under parts; but one of them was “completely gray below 
except for the rose spot on the throat, including even the chin.” Since there has 
been some doubt concerning the subspecies to which Lower Rio Grande Valley birds 
belonged, I wish to repcrt that in late December, 1948, in brushy woodland just back 
from the shore of a small lake six miles south of McAllen, Hidalgo County, Texas, I 
collected three adult rose-throated cotingas, a male and two females, which I have 
identified as Platypsaris aglaiae gravis van Rossem. All three of the birds were in 
fresh plumage. In none of them were the gonads noticeably enlarged. 

The three birds do not resemble at all closely the small-billed, western race rich- 
mondi, the female of which is gray-backed rather than brown-backed. In the male 
specimen (GMS No. 10533, collected December 30) the under parts, except for the 
spot of pink on the lower throat and upper breast, are ashy gray, lightest (almost 
white) on the lower belly, and strongly tinged with buff on the under tail-coverts. 
Many feathers of the belly, sides and flanks are pale-tipped, and this tipping produces 
a slightly mottled or barred effect. The back, as a whole, may be described as gray, 
but the middle of the upper back (just back of the light gray collar which incom- 
pletely separates the crown-patch from the back) is quite dark—almost as dark as 
the crown; the general tone of the upper parts is darker than that of two February 
males (in my collection) from the Victoria region of Tamaulipas. This darkness 
of upper parts probably indicates an ‘‘approach’’ to the race sumichrasti, but the bird 
is much lighter in general effect (both above and below) than two male sumichrasts 
in my collection from Boca del Rio, Veracruz and, furthermore, it is too large for 
either sumichrasti or the nominate race. It measures: wing, 94; tail, 71; culmen, 18; 
tarsus, 22.5 mm. ‘The 48 male gravis examined by van Rossem, when he described 
that race, measured: wing, 90-96; tail, 66-74; culmen, 17.3-19.5; and tarsus 20.5— 
22.5 (Condor, 40: 263, 1938). 

The female specimens (GMS Nos. 10528 and 10529, collected December 29) differ 
inter se in puzzling fashion. ‘The coloration of 10528 instantly attracts attention be- 
cause the whole lower throat and upper breast are washed with pink. Oune throat 
feather is clear pink throughout the tip (distal 4 mm.). This bird differs from the 
other in being paler on the top of the head (the gray of the forehead spreads back- 
ward through almost the whole of the crown) and less rufous (more olive brown) on 
the back, scapulars and wing-coverts. It is definitely darker on the lower mandible, 
and the tail is more rounded. It is also larger, the wing-length (94 mm.) being as 
great as that of the male discussed above, and the tail-length (76) exceeding that of 
the same male by five mm: ‘The ovary appeared to be perfectly normal. Measure- 
ments of the two females are, respectively: wing, 94, 87.5; tail, 76, 70; culmen, 17, 
18; and tail, 22.5, 22.5 mm. 

Roger P. Hurd and I camped at the above-mentioned lake for three whole days 
and parts of two additional days (December 28, 1948 to January 1, 1949). We 
recorded Platypsaris aglaiae on two of the three full days: on December 29, when I 
collected the two females, and on December 30, when I collected the adult male and 
saw two more females. Hurd saw another adult male, and various persons observed 
two rather new-looking nests and two or more parts (probably remains) of nests. 
Neither of the two new-looking nests was occupied, of course, but they both looked 
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as if they had been used in the spring of 1948. All the nests, or parts of nests, were 
at the ends of downward-hanging branches directly over water. Dr. W. Frank 
Blair, of the University of Texas, and two of his students, Wilmot A. Thornton and 
William L. Gustafson, found some of these nests or nest-remains independently of 
Hurd and me. Thornton, on examining the females which I had collected, assured 
me that he had seen just such a bird a day or so previously. 

Dr. Blair tells me that ‘‘the entire avea in which we camped . . . has been cleared, 
and they are clearing 200 acres to the south of the road . . .” (personal letter, April 
22, 1949), so I suppose the becard habitat near McAllen is doomed. According to 
my experience, Platypsaris aglaiae prefers to place its nest over water, or very nearly 
over water, and in a large tree. If a strip of woods along the lake-shore could be 
preserved, these beautiful birds might continue to breed there.—GrorcE Mixscu 
Surton, Museum of Zoology, University of Michigan, Ann Arbor, Michigan. 


A white catbird nesting in Shrewsbury, Massachusetts.— During the first 
week in June, 1947, I received a report from my daughter, Mrs. Phyllis Lumb, 86 
Grafton Street, Shrewsbury, Massachusetts, that a white catbird, Dumetella carolin- 
ensis, had been seen several times in her back yard and that it seemed to be building 
a nest in a shrub. 

On June 10, I found the white bird, which was evidently a female constantly 
followed by its normally colored mate, collecting twigs from a small grove of low- 
growing locust and carrying them in the opposite direction from the first nesting site. 
The following week I found the white bird on her nest which was in a small lilac bush 
at the edge of the mass of low-growing locusts at a height of about five feet and within 
six feet of asun porch. She was nearly white but had a small dot of black on top of 
her head and several very small dark spots on her breast. Some of the inner tail 
feathers were dark. The bird presented a startling and unique appearance. My 
daughter says the pair raised a normally-colored brood of young.—OLive P. WETHER- 
BEER, 11 Dallas Street, Worcester, Massachusetts. 


Some central New York records of the black-backed robin.—Three speci- 
mens in the Louis Agassiz Fuertes Memorial Collection of Birds at Cornell Univer- 
sity serve to add somewhat to our knowledge of the migration of the black-backed 
robin, Turdus m. nigrideus Aldrich and Nutt. 

Evidence that this subspecies winters, at least in small numbers, in central New 
York is afforded by a male taken January 20, 1932, at Trumbull’s Corners, about 17 
miles southwest of Ithaca, Tompkins Courty. This specimen (C. U. no. 8883) 
weighed 100 grams and had a wing length of 134 millimeters. 

It might be assumed that robins which are on their way to Newfoundland or the 
adjacent mainland to breed would be among the earlier migrants throug central 
New York. However, the migration of this subspecies through this area may be 
quite protracted. Our two specimens, males from Ithaca, were taken on March 31, 
1931, and May 13, 1941. The former specimen (C. U. no. 8843) had a wing length 
of 132 millimeters. The latter specimen (C. U. no. 10876) was found dead near the 
Cornell campus. It weighed 78.2 grams, and its wing measured 133.5 millimeters. 
These specimens were identified by Dr. John W. Aldrich. 

It might be added, parenthetically, that males of this subspecies, at least in spring, 
are quite readily identified in the field at the close range robins often permit. I 
have seen two this spring; one in Central Park, New York City, on March 31, 1948, 
and one in Ithaca, New York, on April 16. In both cases, large numbers of male T. 
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m. migratorius in the vicinity afforded a ready basis for comparison.—KENNETH C. 
ParksEs, Laboratory of Ornithology, Cornell University, Ithaca, New York. 


Effect of snow cover on feeding habits of starling in central New York.— 
The winter roosts of starlings, Sturmus vulgaris, provide a source of profitable study 
for the biologist. Beneath these roosts droppings accumulate rapidly, furnishing 
abundant material for food habits research. The food of the starling has been studied 
in some detail by Kalmbach and Gabrielson (U.S. Dept. Agri. Bull. 868, 1921) and 
Lindsey (Wilson Bull., 51 (3): 176-182, 1939) with details on the seasonal nature of 
the dietary. The winter feeding behavior of this species has not been recorded and 
contrasted during periods of bare and snow-covered ground. ‘Those who are familiar 
with the starling recall that it spends a good deal of time searching for food on the 
ground in the winter months. With a substantial blanket of snow, such a source is 
not available and the birds must presumably select other food items. 

Starlings have occupied a cupola of one of the Veterinary College buildings on the 
Cornell University Campus for many winters. The accumulated droppings are 
several inches thick in places. In order to establish the time of deposition, large 
pieces of wrapping paper were spread below the roosts before the birds arrived in the 
evening and were removed with the accumulated droppings the following morning, 
after the majority of the roosting birds had departed. ‘The few birds that have been 
taken in the early morning from this roost have invariably had empty intestinal 
tracts. 

On February 20, 1947, the ground in the region of Ithaca, New York, was free of 
snow, the temperature ranging from 1° to 26° F. ‘The following morning, 200 fresh 
droppings, deposited during the night, were removed from the papers below the 
roost. On February 22 and 23, 1947, the weather was stormy, with temperatures 
ranging from 1° to 16° F. Three to five inches of snow covered the ground, leaving 
no bare patches within the feeding range of the birds. Two hundred fresh droppings 
were collected from papers below the roost early in the morning of February 24, 1947. 
One hundred droppings from each lot were selected at random and examined usider a 
binocular microscope. It was necessary to soak the individual droppings in water a 
few moments before making the examination. Identification of most food items is 
not difficult at this season, the choice of food being relatively limited. 


TABLE 1 


COMPARISON OF Foop Hasits oF STARLINGS AT IrHAcCA, NEw York, 
FEBRUARY 20-23, 1947. Ficures INDICATE PERCENT FREQUENCY 
oF OccURRENCE BASED ON 100 Droppincs For Eacn Column. 
Bare Snow-co vered 


Food ground ground 
CM MOUIEEN. . sco. caacdsooestenanas > on. poate en aeelee 45 49 
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Grains... , ; ote Rar tidaten » ie ainiags wateieaneliae 19 a 
Green vegetation ee ee +b h% 2 Oh as 0 60 buth ae 20 6 
Insects ; ; réstucschee PEPE FE ye ee 18 1 
Millipedes 2 icstécwoeet ites eet ae 4 — 


Relatively exposed fruits and berries, such as those of sumach, viburnums, grares, 
Virginia creeper, poison ivy, Craefagus, and frozen apples, are available, irrespective 
of snow depth. Garbage is likewise available during periods of deep snow, for in 
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rural areas such is often dumped in the garden plot, later to be spaded in. Green 
vegetation includes winter wheat and the many succulents that are found around 
springs and in gullies during the severest weather. Unlike many other passerine 
birds which winter in the north, the starling secures most of its animal food at this 
season on the ground. Principal animal food at this season includes millipedes and 
dormant insects. 

The month of January, 1948, was marked by frequent spells of sub-zero weather 
and a continued layer of deep snow in the Ithaca region. Observations of feeding 
starlings during this period corroborate their dependence on the fruits of many 
shrubs, most important among them being Rhus typhina, Celastrus, Vitis sp, and 
several viburnums, particularly V. /entago. Dietary changes are necessitated by 
snow cover; the temporary loss of one food source presumes another.—W. J. Hamm 
TON, JR., Cornell University, Ithaca, New York. 


Sparrow adopts kingbirds.—On the morning of July 4, 1948, a female English 
sparrow, Passer domesticus, was seen to fly up to a young kingbird, Tyrannus 
tyrannus, perched on an automobile parked in a housing project just south of the 
University of Kansas campus in Lawrence. The fledgling kingbird opened its mouth 
and apparently received something from the sparrow. 

Late in the afternoon three fledgling kingbirds of the same size as the one observed 
earlier in the day were seen near by. ‘They were perched a foot above the ground on 
the edge of a sand box, within a few inches of each other, and were calling almost 
continually. During the 45 minutes that they were kept under observation no adult 
kingbird was seen, but at fairly regular intervals, six or eight times in all, the female 
sparrow flew up to the group and fed one of them. In delivering the food, the 
short-billed sparrow was usually caught in the wide gape of the kingbird’s closing 
bill, and then would flutter for a moment, strugglitig to disengage itself. 

On the following morning the three young kingbirds were noticed perched on 
another sand box about 100 feet from the first. The sparrow was making frequent 
trips to feed them with bread, from a piece dropped by a child at the edge of the first 
sand box. To obtain this food the sparrow had to compete with a quarreling and 
jostling group of its own species which was eating the bread and milling about it. 

Late in the afternoon of the same day, the three young kingbirds were again ob- 
served near the same place, and the sparrow was again feeding them. Its trips were 
relatively infrequent, and the fledglings were restless. Occasionally they would 
make short flights along the edge of the field or into near by trees. Sparrows were 
numerous in the vicinity and often flew down to forage in the grass or to drink at 
puddles of rainwater. Many times the young kingbirds were observed flying up to 
sparrows, with mouths gaping to receive food. The sparrows approached in this 
manner usually hopped away or flew. In several instances one was followed by the 
kingbirds in flights of as much as one hundred feet. All such approached sparrows 
were in female or juvenal plumage. Those in adult male plumage were less numer- 
ous, but several times when males were near, the young kingbirds did not approach 
them. Twice in succession one young kingbird flew into a row of sparrows perched 
along the edge of a sand box. Each time some of the sparrows were frightened 
away by the sudden and direct approach of the larger bird. Soon afterward, when 
it had flown down to the ground, this fledgling was momentarily attacked by a female 
sparrow which flew down from the sand box and pecked it on the back. The 
kingbird did not attempt to escape or retaliate. 

On the morning of the third day the three young kingbirds were at their usual 
location on the sand box, and the sparrow was again feeding them bread. After the 
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sparrow had made many trips in rapid succession, two of the kingbirds were seen to 
refuse bread offered to them. The sparrow offered it to each several times, then 
flew a few yards away to the third fledgling which accepted. At 7:00 p. m. the 
sparrow was seen to feed the fledglings several times. The bread was no longer in 
evidence, and apparently food was being obtained from other sources. 

On the morning of July 8, the fledglings were observed on the ground following 
sparrows and occasionally receivir ¢ food from the foster parent. An adult kingbird 
flew down and attacked one of them, pecking it on the back. ‘The attacked bird 
sought shelter at the base of a clump of grass, and the adult left. This adult was one 
of a pair frequently seen with its four young perched on telephone wires along the 
edge of a field 100 to 300 yards from the place where the present observations were 
made. On July 9 and 10, feeding of the kingbirds by the sparrow was again observed. 
The kingbirds were becoming stronger on the wing and frequently made short flights. 
Much of the time they were hidden from view by the thick foliage of a large cotton- 
wood tree where they tended to stay, and observation was more difficult. On July 
11, 12, and 13, the fledglings were not seen or heard and could not be located on the 
14th when an intensive search of the general vicinity was made.—HeEnry S. Fircu, 
University of Kansas, Lawrence, Kansas. 


Nelson’s sharp-tailed sparrow in West Virginia.—On September 20, 1948, 
while observing birds at Beech Bottom Swamp, Brooke County, in the northern pan- 
handle of this state, the somewhat garbled song of a long-billed marsh wren, Telmato- 
dytes palustris, drew my attention. Approaching the spot where the bird wassinging, 
I made the usual squeaking sound and two long-bills began to perform a few feet 
from me. It was while watching the long-bills that a sparrow made its appearance 
at the top of some cattails, apparently attracted by the squeaking. ‘The bright ocher 
and gray face pattern and buffy breast suggested something unusual. Collecting 
the bird proved it to be a sharp-tailed sparrow, Ammospiza caudacuta. In the same 
general area another sharp-tailed sparrow was collected. Upon dissection the former 
was found to be a male and the latterafemale. Subsequent visits to the swamp were 
unsuccessful in locating other sharp-tailed sparrows until October 8, 1948, when 
another male was taken. All three specimens have been identified as Nelson’s 
sharp-tailed sparrow, Ammospiza caudacuta nelsoni, by Mr. W. E. Clyde Todd, 
Carnegie Museum, Pittsburgh, Pa. These specimens represent the only records of 
the sharp-tailed sparrow for West Virginia —Karu W. Haier, 1097% National 
Road, Wheeling, West Virginia. 
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The Editor wishes to take this opportunity to thank all those who have assisted 
him in preparing Volume 66. ‘To name each individual is impossible, but the fol- 
lowing persons have borne much of the work of preliminary reading of manuscripts: 
John T. Elen; Joseph J. Hickey; S. C. Kendeigh; Jumes L. Peters; A. L. Rand; 
Robert W. torer; Frederick Test; and J. Van Tyne. 

Continuation of the section on Recent Literature would have been impossible 
without the cooperation of: Joseph J. Hickey; James L. Peters; C. S. Robbins and 
many others. 

Mildred L. Fisher has assumed much of the secretarial work in the Editor’s office 
and has aided greatly in the preparation of the Index to Volume 66, 
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The general prospectus of the Tenth International Ornithological Congress in 
Upsala, Sweden, June 10-17, 1950, has been prepared. Applications and all in- 
quiries should be addressed to the Tenth International Ornithological Congress; 
Upsala, Sweden. 


Letter to the Editor: 

I think your readers should be informed that the obituary of Dr. Arthur P. Chad- 
bourne that appeared over my signature in the July ‘Auk’ was an abridgment of an 
article written by me at the request of the President of the A. O. U. to carry out the 
custom of presenting formal Memorials of deceased Fellows, and that, in a laudable 
effort to cut down expenses, you had the article reduced to the form in which it ap- 
peared, unfortunately without giving me an opportunity to see it in proof until it 
was too late to make any changes. I understand it is your intention in the future 
to send proof of all obituaries to their authors before printing, which I am sure is the 
safest course to pursue. In the present case it should be understood that the signa- 
ture to Chadbourne’s obituary ought to have read “‘A. W. Schorger from material 
furnished by Francis H. Allen.” 

I note an error in the obituary as printed, one for which I am in no way responsible. 
When Chadbourne was elected an Active Member in 1889, there was no class of 
membership in the Union known as Members and the Active Members corresponded 
to the class now known as Fellows, the change in name occurring in 1901. Thus, 
Chadbourne reached the top class of membership in 1889, not in 1901 as stated in 
the obituary. This part of the first sentence, therefore, should read, ‘‘and a Fellow 
(then called an Active Member) in 1889’ instead of ‘‘a Member in 1889, and a 
Fellow in 1901.” 

That an article intended as a Memorial was not recognized as such was due, I 
understand, to the conditions under which the Editor operates, which make quick 
decisions necessary. Perhaps we are overworking our Editor. Iam sure that weall 
appreciate the good work he is doing under many difficulties, and that he and Dr. 
Schorger should receive all the assistance and encouragement that we can give them. 
—Francis H. ALLEN. West Roxbury 32, Massachusetts, August 10, 1949. 


Worp has just been received that Adriaan J. van Rossem, Fellow of the A. O. U., 
passed away September 3, 1949. 
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Bird Wonders of Australia. Third Ed.—Chisholm, Alex H. (Angus and Robert- 
son, Sydney), pp. x + 285, many plates, 1948. Price, 15s.—The avowed purpose of 
this book ‘‘is to present a factual, gossipy account of the ‘Believe-It-or-Not’ features 
of Australia’s remarkable bird-life,”’ and the author does this in readable fashion. 
Only occasionally are the facts interpreted with a tinge of anthropomorphism. 

The book is a pleasant introduction to some of the birds of Australia which has 
sometimes been described as a ‘‘zoological backwater.’’ Bower-birds and lyre-birds 
are discussed in some detail, and the activities of cuckoos are treated in a chapter 
“Infants that commit ‘murder’.’’ The relations existing between birds, insects, 
snakes and man are considered; there is a chapter on “anting.”’ 

Although the unusual has been stressed to such an extent in certain chapters (Very 
strange voices, Most curious nests, Strange happenings in birdland) that the overall 
picture of birdlife may be lost, the entire book is worthwhile reading. 

The photographs are excellent and illustrate a diversity of birds, nests, and eggs, 
as well as human beings.—H. I. FisHer. 


Sports Afield. Collection of know your ducks and geese.—Shortt, Angus 
H. and B. W. Cartwright. (Sports Afield Publ. Co., Minneapolis), 36 sheets, 36 col. 
pls., 40 figs., 36 col. maps, 1948. Price, $5.00.—In January, 1946, Sports Afield 
Magazine began publication of a series of colored plates of North American wild 
fowl, painted by Angus H. Shortt, with accompanying text by B. W. Cartwright. 
These were continued monthly during three years, making a set showing 36 species— 
seven geese and brant and 29 ducks. The present book offers the complete series 
of plates reprinted on heavy paper with a dull surface that brings out their full attrac- 
tiveness. Each plate shows at least a pair of birds in flight and occasionally other 
birds on water or land. The drawings are artistic and the color reproduction excel- 
lent. The size of the plates (12 by 14 inches) makes them suitable for framing. 

The accounts of the various species are printed on the semi-transparent guard- 
sheets that accompany the plates, but are quite legible, and the sheets are heavy 
enough to withstand considerable usage. ‘The accounts give scientific name, com- 
mon name, a description emphasizing the field-marks of the adults, distribution 
with further paragraphs on spring and fall migrations, courtship and nesting, food, 
and average and extreme weights of both sexes. A map for each species shows the 
breeding range in North America (in red) and the wintering range as far as north- 
western South America (in black). 

The volume thus has greater value than a simple album of colored plates, and 
sportsmen and others will find much useful information in the discussions in which 
Mr. Cartwright has provided the latest data he has on the various items. The 
distribution maps are even more up to date than those ia F. H. Kortright’s ‘The 
ducks, geese, and swans of North America’ (1942), due to more recent discoveries. 
The blue-winged teal, however, should have been shown breeding in the New York 
area where it is recorded sparingly. 

If the series of plates had not been published previously in the magazine, it is 
doubtful if the collection could have been offered to the public for a figure as moderate 
as five dollars.—J. T. Zimmer. 


Birds in Britain.—Pitt, Frances. (Macmillan and Co., London), pp. viii + 576, 
16 col. pls., drawings and many photos, April 19, 1949. Price, $7.25.—The book is 
designed for the beginning student of ornithology and surveys the wild, feral, and 
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domestic birds in Britain. It is one of a host of such books but, as the author notes, 
“T wanted to write a book on Birds in Britain and so this volume came into being.” 

In the first 90 pages are “‘discussed”’ the general features of birdlife, such as bird's 
place in nature, structure, distribution, migration and behavior; notes on songs fill 
one page, courtship and molts have one paragraph each, and preening is disposed of 
in eight lines. However, the information given is concise and accurate. 

The remainder of the book treats the avifauna by families, with general notes on 
distinguishing characters and natural history of the species. There is little uni- 
formity in content or extent of material on the species. Most forms are illustrated 
by photographs or by the colored plates of Roland Green; the illustrations are good. 

Throughout the text are innumerable quotations relating to birds; these are taken 
from such authors as Chaucer, Plutarch, Hugo, Shakespeare, Longfellow, Milton and 
Masefield.—H. I. Fisuer. 


Apssott, WaLpo G. Black-throated blue warbler at Santa Barbara, California. 
Condor, 51 (2): 98-99. 

Assotr, W.P. 1949. Migrant ducks on Lake Superior. Flicker, 21 (1): 17-18. 

Appy, C. E. 1948. Ponds and marshes for waterfowl. Part I. Jn Waterfowl 
management on small areas. Wildl. Manag. Inst., pp. 9-58, 31 figs. 

ATRAKSINEN, K. 1946. Kanalintujen runsaudenvaihtelusta Suomessa. (J luctu- 
ations in the number of Galli in Finland). Suomen Riista, 1: 75-92, 1 fig., 1 
table. English summary. 

AKERS, JAMES F. 1949. Little gull (Larus minutus) [Avon-on-the-Lake, Ohio]. 
Cleveland Bird Calendar, 45 (1): 9 (mimeo.). 

AupricH, JOHN W. 1949. A new house finch from the Palouse country of the 
northwestern United States. Proc. Biol. Soc. Wash., 62: 29-30. Carpodacus 
mexicanus sordidus, new subspecies, Pullman, Washington. 

Auicata, J. E., L. KartMan, T. Nisuimpa anp A. L. Patarox. 1949. DDT- 
lethane spray in the control of lice and mites of chickens. Univ. Hawaii Exp. 
Sta., Bienn. Rept. to June 30, 1948: 98-99. 

Auicata, J. E. 1949. A method of collecting ectoparasites from birds. Univ. 
Hawaii Exp. Sta., Bienn. Rept. to June 30, 1948: 99. 

Auicata, J. E., J. ¥Y. C. Yorn, anp A. L. Patarox. 1949. Sulfonamides in the 
treatment of cecal coccidiosis in chickens. Univ. Hawaii Exp. Sta., Bienn. Rept. 
to June 30, 1948: 102-103, 1 table. 

AuicaTa, J. E., L. KARTMAN AND H.I. Fisoer. 1949. Wild birds as possible car- 
riers of poultry parasites. Univ. Hawaii Exp. Sta., Bienn. Rept. to June 30, 1948: 
104-105. 

ALLEN, Raupu H., Jr., AND ALLEN M. Pearson. 1949. What quail eat in January. 
Ala. Cons., 20 (7): 7, 13, 1 table. 

ALLEN, Raupu H., Jr., AND ALLEN M. Pgarson. 1949. February foods of quail. 
Ala. Cons., 21 (8): 8, 28-29, 1 fig., 1 table. 

Aun, A. E. 1949. The American woodcock in Thunder Bay District. Thunder 
Bay Field Nat. Club, Ontario, 3 (3): 2-3. 

AMANN, Fritz. 1949. Hagebuchensamen als Vogelnahrung. Orn. Beob., 46 (2): 
45-47. 

Ames, Anna C. 1949. The Family Jcteridae (cont.). Aud. Bull. Ill. Aud. 
Soc., 69: 14-15. 

ANDERSON, Ron. 1948. White pelicans in Nicollet County and the fate of @ 
crippled bird. Flicker, 20 (4): 106. 
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Anonymous (compilation). 1949. Prairie chicken dancing grounds. ([Sask.). 
Blue Jay, 7 (1): 4-5 (mimeo.). 

Anonymous. 1949. Christmas census—1948. Aud. Bull. Ill. Aud. Soc., 69: 11-14. 

Anonymous. 1949. The whooping crane—an ex-North Dakotan. N. Dak. Out- 
doors, 11 (7): 12, 1 fig. 

Anonymous. 1949. Crow shooting for sport. Okla. Game and Fish News, 5 (1): 
12-13, 3 figs. 

Anonymous. 1949. The 1948 Christmas bird count [Wisconsin]. Pass. Pigeon, 
11 (1): 40-44. 

Anonymous. 1949. Fish-eating birds troublesome and expensive to hatchery. 
Utah Fish and Game Bull., 7 (2): 2. 

Anonymous. 1949. Ducks plentiful—after the season. Wis. Cons. Bull., 14 (3): 
43. 

ArmsTRONG, Epwarp A. 1949. Diversionary display.—Part 2. The nature and 
origin of distraction display. Ibis, 91 (2): 179-188. 

Arvey, M. Date. 1949. Abundance of Richardson and Franklin grouse in Idaho 
in 1948. Condor, 51 (2): 98. 

BACHMAN, Mrs. A. W. 1949. Albino fox sparrow at Henderson, N. C. Chat, 
13 (2): 30. 
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ary. Chat, 13 (2): 31. 
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BAKER, LESLIE. 1949. House-sparrow plucking feathers from pigeon. Brit. 
Birds, 42 (4): 121. 

BatAt, F. 1948. Opétné hnizdéni orla morského (Haliaétus albicilla) vy Podunaji. 
(Further nesting of white-tailed eagle in Danubian region.) Sylvia, 9-10 (3): 72-73. 
English summary 

BaRNES, IrsTON R. 1949. The pattern of Christmas bird counts. Wood Thrush, 
4 (4): 156-157. 

BARTLETT, Wiut1am G. 1949. Again, after 61 years an Iceland gull [Mechanic- 
ville, N. Y.]. Feathers, 11 (3): 17. 
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476, 10 pls. 
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(Passer montanus). Vogelwelt, 70 (1): 21. 
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BEEBE, WILLIAM. 1949. The private lives of jungle falcons. Pac. Discovery, 
2 (2): 4-12, photos. 

BEER, JAMES R. 1948. Notes on the food habits of some western grouse. Mur- 
relet, 29 (2): 18-20, 2 tables. 
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ingen. Orn. Mitt., No. 4-5: 28 




















374 Recent Literature oy 


Berkowitz, ALBERT C. 1949. Pacific loon and other water birds at Des Moines 
impounding reservoir. Iowa Bird Life, 19 (1): 19. 

BERNDT, Rupo.F. 1949. Spiatbrut der Ringeltaube. (Columba p. palumbus). 
Vogelwelt , 70 (2): 56. 

BERTELSEN, ALFR. 1948. Fuglemaerkningen I Vest-Grgnland I Aarene 1926-1945. 
Medd. om Gr¢gnland, 142 (4): 1-33, 4 figs., many tables, 2 maps. Results of band- 
ing. 

Berzins, BRuNo. 1949. Fynd av Branta bernicla hrota i Lettland. Var Fagel- 
varld, 3 (1): 36. 

BesTon, Henry. 1949. Varied thrush in Maine. Bull. Maine Aud. Soc., 5 (1): 
10. 

BisHoP, JOHN. 1949. 1948 highlights of Kansas City birding. Bluebird, 16 (3): 
[11). 

BisHoP, JOHN. 1949. Hybrid geese a common sight. Bluebird, 16 (4): [14]. 

BLACKMAN, THomMas M. 1949. Flight of the albatross. Nat. Hist., 58 (4): 168- 
171, 6 photos, 1 fig. 

BLAKE, A.R.M. 1949. Sabine’s gull in Worcestershire. Brit. Birds, 42 (4): 125- 
126. 

BLAKE, EMMETR. 1949. Distribution and variation of Caprimulgus maculicaudus, 
Fieldiana-Zoology, 31 (26): 207-213. 

BLAKE, Emmet R. 1949. First Mexican records of Trovical American birds. Nat. 
Hist. Misc., No. 42: 1-3. 

Borum, E. F. 1949. Bilateral ovaries in Australian goshawk. Emu, 48 (3): 176. 

BONAVENTURE, SISTER. 1948. A predator crow. Ky. Warbler, 24 (4): 56-57. 

Bonn, JAMES. 1949. Summer residents of Mt. Desert (concl.). Bull. Maine 
Aud. Soc., 5 (1): 3-8. 

BRACKBILL, HERVEY. 1949. American pipits in winter. Md. Nat., 19 (2): 32. 

BrRECHER, LEONARD C. 1949. Southern Indiana records of the chuck-will’s-widow. 
Ky. Warbler, 25 (1): 10-11. 

BRECKENRIDGE, W.J. 1949. Mountain bluebird at Bemidji. Flicker, 21 (1): 18. 

BRECKENRIDGE, W.J. 1949. Birds in conservation—the thrushes. Cons. Volun- 
teer, 12 (68): 30-35, 1 fig. 

BRECKENRIDGE, W.J. 1949. Birds in conservation—the wrens. Cons. Volunteer, 
12 (69): 18-22, 1 fig. 

BREMER, F. AND J. BRIHAYE. 1948. Etude des effets de l’excitation du cervelet de 
l’oiseau. Compte Rendu Soc. Biol., 142 (21-22): 1445-1446. 

Brimm, W1L1L1AM C. AND RayMonpd M. ScrkiEs. 1949. The geese of Pymatuning. 
Pa. Game News, 18 (12): ?. 

Bromiey, E.H. 1949. Notes on the birds of some parts of Kedah. Bull. Raffles 
Mus., 19: 120-132. 

BRONOEL, J.K. 1948. Herring gull nests on Knife Island, Lake Superior. Flicker, 
20 (4): 110-111. 

Brooks Brrp Cius. 1948. Report of the ninth annual foray, Camp Thornwood, 
June 12-20, 1948. pp. 53, 1 map. (mimeo.). 

Brooxs, Maurice. 1948. Goshawk in Barbour County, West Virginia. Red- 
start, 16 (1): 16 (mimeo.). 

Brooks, Maurice. 1948. Herons in Greenbrier County, West Virginia. Red- 
start, 16 (1): 16 (mimeo.). 

Brooks, Maurice. 1949. The ornithological year in West Virginia—1948. Red- 
start, 16 (2): 19-21 (mimeo.). 


nes 
us). 


45. 
nd- 


68- 
25- 


lus, 


ine 


aw. 


LA Recent Literature 375 


Brown, R. H. J. 1948. The flight of birds. The flapping cycle of the pigeon. 
Journ. Exp. Biol., 25 (4): 322-333, 12 figs., 4 pls. 

Bruns, H. 1949. Die Kohlmeise (Parus major) als Nachahmer anderer Vogel- 
stimmen. Orn. Mitt., No. 3: 22-23. 

Bruns, H. 1949. Uberwinternde Girlitzschwarme im Leinetal siidlich Géttingen. 
Orn. Mitt., No. 4-5: 28-29. 

Bruns, H. 1949. Bermerkenswerte Vogelbeobachtungen aus dem Weser-Ems- 
Gebiet. Orn. Mitt., No. 4-5: 31-33. 

Bruns, H. 1949. Phianologisches, Physiologisches und Meteorologisches zum 
Meisengesangsbeginn im Winter. Orn. Mitt., No. 45: 34-38. 

Bruns, Hersert. 1949. Ankunft der Zugvégel und Gesangsbeginn in Nord- und 
Westdeutschland 1948 und im Vergleich zu friiheren Jahren. Orn. Abh., 2: 1-20, 
13 tables. 

Bruns, HERBERT. 1949. Ornithologische Beobachtungen vor und in dem Trond- 
heimfjord 1942-1945 (insbesondere auf der Inselgruppe Tarven). Orn. Abh., 2: 
21-35. 

BrRYNJOLFSON, E.S. 1949. Storm shelters for upland game birds. N. Dak. Out- 
doors, 11 (7): 13, 4 figs. 

Buz, I. G. 1949. Winter behavior and mortality of pheasants in relationship to 
various types of cover, food and predation. Jn Pheasants and winter cover. 
§. Dak. Pittman-Robertson Projects 19-D-—2 and 17-R-3, pp. 1-23, 5 tables, 5 
maps, | fig. (Special Report, Cover development and small game and fur-bearer 
study, April 4, 1949.) 

Buz, I. G. 1949. Winter cover analysis study. Jn Pheasants and winter cover. 
S. Dak. Pittman-Robertson Projects 19-D-2 and 17—R-3, pp. 24-38, 6 tables, 
2 figs. (Special Report, Cover development and small game and fur-bearer study, 
April 4, 1949). 

BUECHNER, HetmMut K. 1949. Diary of an old quail hunter. Okla. Game and 
Fish News, 5 (1): 6-7, 1 table. 

BUCKELEW, JoHN H. 1949. Del-Mar-Va shore birds. Md. Cons., 26 (1): 14-15, 
30, 4 figs. 

BurLEIcH, THos.D. 1948. A further extension of the breeding range of the moun- 
tain vireo in the lower piedmont plateau of Georgia. Oriole, 13 (4): 34. 

BURROUGHS, JULIAN. 1948. Spring carnival [red-breasted and American mer- 
gansers]. Iowa Bird Life, 18 (4): 58-60, 2 pls. 

Birrmer, W. 1949. Friiher Gesangsbeginn verschiedener Végel in England. 
Voegel Heimat, 19 (5): 94. 

Bitrrxer, W. 1949. Vogelkunde. Eine neue englische tierpsychologische Studie 
an einem ausgestopften Kuckuck. Voegel Heimat, 19 (6): 105-107. 

Cameron, A.C. 1949. Distribution of the white-headed sittella. (Neositta leu- 
cocephala). Emu, 48 (3): 244-245. 

CAMPBELL, JAMES W. 1948. Injury feigning by yellow bunting. (Emberisa citri- 
nella). Scot. Nat., 60 (3): 216. 

Carr, Ancuiz F., Jr. 1949. La montana llorona. Sci. Monthly, 68 (4): 225-234, 
many photos. 

Carson, Racner L. 1949. Lost worlds, the challenge of the islands. Wood 
Thrush, 4 (5): 178-187, 5 figs. 

Cxycnan, A. 1948. Tuhyk men%f (Lanius minor) na N&chodsku. (Lesser shrike 
in northeastern Bohemia.) Sylvia, 9-10 (3): 69-70. English summary. 


| 

















376 Recent Literature in 


CEJCHAN, A. 1948. Ovyskytu dravcti (A cctpitres) v okoli Adr3pachu. (Accipiters 
near AdrSpach). Sylvia, 9-10 (3): 70-71. English summary. 

CHAPPELL, BERTRAM M. A. 1949. Nuptial behaviour of magpie. Brit. Birds, 
42 (4): 118. 

CuapPELL, Bertram M. A. 1949. Courtship feeding of starling. Brit. Birds, 
42 (4): 118-119. 

Curips, Henry E., Jr. 1949. Early sexual behavior in flocking robins. Condor, 
51 (2): 102-103. 

CLAVERT, J. 1948. Contribution a l’etude de la formation des oeufs télélécthiques 
des oiseaux. Bull. Biol. France et Belgique, 82 (4): 289-330, 14 figs., 5 pls. 

{CLemMENT, RoLAND C.] 1948. The white herons of Rhode Island. Bull. Aud. 
Soc. R. I., 9 (4): 1-2. 

(Cuement, Rocanp C.] 1948. The dovekieclan. Bull. Aud. Soc. R. L., 9 (5): 1-2, 

CLEMENTS, Ernst S. 1949. Clean farms vs. bobwhite. La. Cons., 1 (3): 11-12, 
1 fig. 

CiinarD, J. W. 1949. Albino quail taken in Vance County, N.C. Chat, 13 (2): 
30. 

CoLuisTerR, Mrs. Cart N. 1948. Nesting of the double-crested cormorant in 
Nebraska. Nebr. Bird Rev., 16 (1): 22-26, 2 pls. 

ComFort, JAMES E. 1949. Review of 1948 [Mo.]. Bluebird, 16 (1): [1-2]. 

Conn, Ropert C. 1948. Pine grosbeaks at Cheat Lake, Monongalia County 
[W. Va.]. Redstart, 16 (1): 14 (mimeo.). 

Conrap, CHARLES. 1948. Red-wing behavior with bag worms. Redstart, 16 (1): 
17 (mimeo.). 

Conrap, CuaRLEs L. 1949. Northern horned lark reported in Ohio County. 
Redstart, 16 (2): 35 (mimeo.). 

Corr, Hucu B. 1949. The palatability of the eggs of birds. Ool. Rec., 23 (1): 
1-9. 

Corrre.., G. W., Jr. 1949. The southern heron flight of 1948. Bull. Mass. Aud. 
Soc., 33 (3): 101-104, 2 pls. 

CorTtrEt,, G. W. Jr. 1949. The southern heron flight of 1948 (concl.). Bull. 
Mass. Aud. Soc., 33 (4): 155-140, 1 map. 

Cowan, IAN McT. 1948. Waterfowl conditions on the Mackenzie delta—1947. 
Murrelet, 29 (2): 21-26, 1 table. 

CRANDALL, Lee S. 1949. (Birds in N. York Zoological Park). N. Y. Zool. Soc., 
Fifty-first Ann. Rept., pp. 14-15. 

Cross, Mrs. Stertinc H. 1949. Moving bird nests successfully. Pass. Pigeon, 
11 (2): 60. 

CrossLEY, FRIEDA AND Gkorck. 1949. Carolina wren in Burlington. Iowa Bird 
Life, 19 (1): 21. 

CuLver, RatpH M. 1948. White-throated sparrow in Kitsap County, Washington. 
Murrelet, 29 (3): 49. 

CUNNINGHAM-VAN-SOMEREN, G. R. 1949. Euplectes taha in Kenya. Ibis, 91 (2): 
345-346. 

CusHING, Jonn E. anp A. O. Ramsay. 1949. The non-heritable aspects of family 
unity in birds. Condor, 51 (2): 82-87, 3 tables. 

Cypert, Evceng. 1949. The redwing flight at Reelfoot Lake. Ky. Warbler, 25 
(1): 8-10. 

Dacker, HERBERT. 1948. Mortality of birds in Scotland in the cold weather of 
January—March, 1947. Scot. Nat., 60 (3): 171-176. 





Auk 


rds, 
rds, 
dor, 
yues 


Lud. 


inty 


nty. 
(1): 
Aud. 
Bull. 
947, 


S0C., 


Bird 
‘ton. 

(2): 
mily 
, 25 


or of 


. y Recent Literature 377 


Dampaca, CHARLES A. 1948. The relative importance of hunting restrictions and 
land use in maintaining wildlife populations in Ohio. Ohio Journ. Sci., 48 (6): 
209-229, 6 figs., 1 table. 

Dang, D. Surrey. 1949. A disease of Manx shearwaters (Pufinus puffiinus). 
Journ. Animal Ecol., 17 (2): 158-164, 2 figs., 2 tables, pl. 3. 

Dane, NaTHAn, II. 1949. Evening grosbeaks in Brunswick. Winter 1948-1949. 
Bull. Maine Aud. Soc., 5 (2): 31-32. 

Dane, NaTHaAn, II. 1949. An albino English sparrow in Brunswick. Bull. Maine 
Aud. Soc., 5 (2): 34-35. 

Dan#, NaTHAn, II. 1949. Christmas census in Brunswick. Bull. Maine And. 
Soc., 5 (2): 39. 

Danreitsson, A. 1948. Praktiska skydds&tgirder fér sjéfageln inom sjéfagel- 
skyddsféreningarnas program. (Practical measures for the preservation of sea- 
fowl within the program of the Societies for Sea-fowl Preservation.) Suomen 
Riista, 2: 161-170, 10 figs. English summary. 

Datse, HH. 1949. Emphysema subcutaneum bei Végeln. Voegel Heimat, 19 (6): 
117-118, 1 pl. 

Davis, T. A. W, 1949. Field notes on the orange-crested manakin Neopelma 
chrysocephalum (Pelz.). Ibis, 91 (2): 349-350. 

Davis, T. A. W. 1949. Communal display of the black-chinned ant-creeper 
Hypocnedmodies melanopogon (Sclater). Ibis, 91 (2): 351. 

Dawson, Exuior. 1949. Sub-fossil bird remains from Lake Grassmere. New 
Zealand Bird Notes, 3 (5): 132-133. 

Dean, F. 1949. Green woodpecker 
Brit. Birds, 42 (4): 122-123. 

pE Beaux, Oscar. 1949. A propos des “Oiseaux de Rome.” Nos Oiseaux, 20 (1): 
7-11. 

Deep, Rosert F. 1949. (Editor). Birds of Rockland County New York. 
(Rockland Co. Aud. Soc., West Nyack), 32 pp. 

DeGarmo, W. R. 1949. The 1948 Christmas Bird count [W. Va. and vicinity]. 
Redstart, 16 (2): 21-33, 1 table (mimeo.). 

DgIcnaN, H.G. 1948. Anthus hodgsoni. Ibis, 90: 152-153. 

Deguacour, J. 1949. The genus Lophura (Gallopheasants). Ibis, 91 (2): 188-220, 
2 figs., 8 pls. 

DeLacour, J. 1949. A new subspecies of Pavo muticus. Ibis, 91 (2): 348-349.— 
Pavo muticus imperator new subspecies (Plateau des Bolovens, Laos). 

pEL Campo, RaraEL M. 1948. Contribucion para el conocimiento de la fauna 
ornitologica del Estado de Guerrero. An. Inst. Biol. Mex., 19 (1): 241-266. 

DeLimg,JoHN. 1948. Old squaws at Kentucky Lake. Ky. Warbler, 24 (4): 55—S6. 

Detméz, E. 1948. La dispersion de la sittelle torche-pot Sitta europaea hassica 
Kleinschmidt en Belgique en 1947. Gerfaut, 38 (3): 130-146, 1 fig. 

DENNIS, JoHN V. 1949. A wildlife sanctuary for everyone. Part I. Urban and 
suburban wildlife sanctuaries. Bull. Mass. Aud. Soc., 33 (3): 93-96, 2 pls. 

DE SCHAUENSEE, RopoLPHE M. 1948. ‘Two new subspecies of birds from western 
Colombia. Not. Naturae, No. 209: 1-4. 

Dexter, Ratpo W. 1949. Winter predation of a barn owl. Cleveland Bird 
Calendar, 45 (1): 9 (mimeo.). 

Driver, Ernst C. 1949. Mammal remains in owl pellets. Amer, Midl. Nat., 41 
(1): 139-142. 

Drury, ELEANOR. 1949. Snow buntings at Davenport. Iowa Bird Life, 19 (1): 16. 


“ 


drumming” on metal cap of electric pylon. 


eR ee eres noe fe 


} 


























378 Recent Literature h™y 


Dup.ey, JoHn M. 1949. European widgeon in eastern Maine. Bull. Maine Aud. 


Soc., 5 (2): 24. 

DuMont, Pumirp A. 1949. Additional raven records [D. C.]. Wood Thrush, 
4 (5): 199. 

DunBarR, RopertjJ. 1949. Birds colliding with windows. Migrant, 20 (1): 12-15. 

Duronp, Cu. 1948. Ocuvre du baguage des oiseaux en Belgique. Gerfaut, 38 (3); 
97-116. 

Duponp, Cu. 1948. Oiseaux bagues a l’etranger et retrouves en Belgique. Ger- 
faut, 38 (3): 117-130. 

Duponp, Cu. 1948. Reflexions a propos de Motacilla alba grandis Sharpe, en 
Belgique. Gerfaut, 38 (3): 150-151. 

Duponp, Cu. 1948. Le genre “Dryobates” (Picidae) change de nom. Gerfaut, 
38 (3): 147-148. 

Douranp, Marcus. 1949. A note of the eggs of an African flycatcher. Ool. Rec., 
23 (1): 10. 

EasTMaNn, WuitNEY H. 1949. Glaucous gull observation. Fla. Nat., 22 (3): 67, 

Errric, C.W.G. 1949. The mockingbird’s wing-flashing once more. Fla. Nat., 
22 (3): 69. 

Exper, H. F. D. 1948. Isle of May Bird Observatory. Report, spring and au- 
tumn 1946. Scot. Nat., 60 (3): 177-180. 

Exper, H. F. D. 1948. Isle of May Bird Observatory. Report, spring and au- 
tumn 1947. Scot. Nat., 60 (3): 181-187. 

ENGELBACH, P. 1948. Liste complémentaire aux oiseaux du Cambodge. Oiseau, 
18: 5-26. 

Ennis, J. Harowp. 1948. Predatory activity of a blue jay. Iowa Bird Life, 18 (4): 
67-68. 

Ennis, J. Harowp. 1949. Rock doves and cliff swallows at Iowa Falls. Iowa Bird 
Life, 19 (1): 22. 

Erickson, ARNOLD B., Hicusy, Pauw R., AND VESALL, Davip B. 1948. A mallard 
with twisted wings. Flicker, 20 (4): 107. 

Erickson, ARNoup B., P. R. Hicupy, anpD C. Epwarp Carison. 1949. Ruffed 
grouse populations in Minnesota in relation to blood and intestinal parasitism. 
Journ. Wildl. Manag., 13 (2): 188-194, 6 tables. 

Erison, Car. O. 1949. Hackning av grdarla (Motacilla cinerea) i Vastergétland. 
Var Fagelvarld, 8 (1): 35, 1 photo. 

EVELBAUER, Hans. 1941. Hine Ehrenrettung fiir den Wiedehopf. Jahrb. Nassau. 
f. Naturk., 87: 86-91, 4 { gs. 

Fingra, V. 1948. O nékteryCh vz4cnych dravcich na policku nad metuji. (Falco, 
Milous and Bubo in northeast Bohemia). Sylvia, 9-10 (3): 71-72. French 
summary. 

Fates, Jonn H. 1949. Raven observed in Washington [D. C.] area. Wood 
Thrush, 4 (4): 158. 

Fauia, R.A. 1949. Rotorua gull colony. New Zealand Bird Notes, 3 (5): 125. 

Finucangk, THomas W. 1949. More house wrens reported from northeastern 
Tennessee. Migrant, 20 (1): 17-18. 

Fisner, Harvey I. 1949. Populations of birds on Midway and the man-made 
factors affecting them. Pacific Sci., 3 (2): 103-110, 1 table. 

Figay, Davip. 1949. The Tasmanian masked owl. (Tyto castanops). Emu, 4 
(3): 169-176, 3 pls. 





Oct, 


Lud. 


: 67. 
Nat., 


| au- 


| au- 


uffed 
tism. 


land. 


Falco, 
rench 


Nood 


stern 
made 


u, 48 


—S Recent Literature 879 


FiguceLt, James B. 1949. Brewer’s blackbird returns to. Kalamazoo County. 
Jack-Pine Warbler, 27 (1): 7-8. 

Fox, Aprian C. 1948. Christmas bird censuses. Nebr. Bird Rev., 16 (1): 27-37, 
1 map. 

Franz, Jost. 1949. Gedanken eines Forstentomologen zu den Vogelschutzver- 
suchen in Steckby. Vogelwelt, 70 (2): 41-44. 

Frazier, Harotp H. 1948. Holboell’s grebes at Lake Lynn, Monongah ‘nty, 
West Virginia. Redstart, 16 (1): 16 (mimeo.). 

FreitaG, Fritz. 1949. Balzhandlungen beim Goldammer. (Emberiza citrinella). 
Vogelwelt, 70 (2): 54. 

Frye, O. Eart. 1949. Hawks—friend or foe? Fila. Wildlife, 2 (8): 3-5, 13, 5 figs. 

FUNDERBURG, JoHN B. 1949. Salt marshes as a habitat of the king rail. Chat, 
13 (2): 34. 

GasHWEILER, Jay S. 1949. The effect of spring muskrat trapping waterfowl in 
Maine. Journ. Wildl. Manag., 13 (2): 183-188, 2 tables. 

GepHarpt, E. 1949. Der Girlitz Brutvogel in Danemark. Orn. Mitt., No. 4-5: 
29. 

Geiser, Ernest. 1948. A forty-year record of the short-eared owl (Syracuse, 
N. Y.]. Feathers, 10 (12): 93 

Geiser, Ernest. 1949. A 54-year record of the cowbird. Feathers, 11 (3): 18. 

Gentz, Kurt. 1949. Der Binsenrohrsinger Brutvogel in Sachsen. (Acrocephalus 
paludicola). Vogelwelt, 70 (2): 56. 

GersBER, Rosert. 1949. Ejinige bemerkenswerte Vogelarten in NW-Sachsen. 
Orn. Mitt., No. 4-5: 27-28. 

Gerser, R. 1949. Végel als Vertilger von Blattliusen. Voegel Heimat, 19 (5): 
81-89, 5 photos. 

GéroupEet, Paut. 1949. L/’aigle royal (Aquila chrysaétos) dans les cantons du 
Valais, de Vaud et de Fribourg en 1948. Nos Oiseaux, 20 (1): 1-6, 1 fig. _ 

GéroupeT, P. 1949. Les déplacements des Mouettes rieuses du Léman en automne 
1948. Nos Oiseaux, 20 (1): 17. 

Géroupet, P. 1949. Les migrations d’été et d’automne en 1948. Nos Oiseaux, 
20 (1): 17-26, 1 fig 

Grsson-Hitt, C. A. 1949. Ornithological notes from the Raffles Museum, 1-4. 
Bull. Raffles Mus., 19: 98-119, 3 maps. 

Grsson-Hiut, C. A. 1949. Bird and mammal type specimens formerly in the 
Raffles Museum collections. Bull. Raffiles Mus., 19: 133-198. 

Gisson-Hiit, C. A. 1949. The birds of the Cocos-Keeling Islands (Indian Ocean). 
Ibis, 91 (2): 221-243, 3 figs., 1 table, 2 pls. 

GmarpDINo, CaRLO. 1949. Dizionario degli uccelli italiani. (U. Hoepli, Milano), 
pp. i-xxxvi + 1-436. 

Gi.pert, Perry W. anp CuarLes F. Bonn. 1949. A comparative study of the 
hemoglobin and red blood cells of representative diving and dabbling ducks. 
Science, 109 (2820): 36-37, 1 fig., 1 table. 

Gnczs,W. 1949. Mass invasion by red-billed queleas. Nat. Hist., 58 (3): 97-98, 
2 photos. 

GLANDON, Mr. AND Mrs. Eart W. 1948. Birds of the Stapleton area of Nebraska. 
Nebr. Bird Rev., 16 (1): 1-21. 

Goopman, Jonn D. 1949. Highway mortality of the English sparrow, some 
common birds and other vertebrates. Iowa Bird Life, 19 (1): 12, 1 table. 


























380 ’ Recent Literature _ 


Gorpon, SzeTon. 1948. Shearwaters nesting on the Cuillin of Rum. Scot. Nat. 
60 (3): 220. 

Green, N. Bayarp. 1949. Swainson’s warbler in Cabell County, W. Va. Red- 
start, 16 (2): 34 (mimeo.). 

Green, N. Bayarp. 1949. King rail nesting in Wayne County, W. Va. Red- 
start, 16 (2): 35 (mimeo.). 

GREENHALGH, CLIFTON M. 1949. Pheasant strains vary throughout state. Utah 
Fish and Game Bull., 7 (2): 1-2. 

GREENLEES, A. H. anp C. M. H. Fraser. 1948. Blackcaps in Wester Ross, 
(Sylvia atricapilla). Scot. Nat., 60 (3): 218-219. 

Greer, Epwarp C. 1949. Red-backed sandpiper near Muscatine. Iowa Bird 
Life, 19 (1): 17-18. 

“REER, Epwarp C. 1949. American egrets in spring at Davenport. Iowa Bird 
Life, 19 (1): 18. 

Grenguist, P. 1948. Ett program fér sjéfagelviltforskning i skargarden. (A 
program for game research concerning water-fowl of the archipelago.) Suomen 
Riista, 3: 67-99, 9 figs., 4 maps, 5 tables. English summary. 

Grirrin, DonaLD R. aND Raymond J. Hock. 1949. Airplane observations of 
homing birds. Ecol., 30 (2): 176-198, 5 figs., 3 tables. 

Griscom, Luptow. 1949. The changing seasons. Aud. Field Notes, 3 (1): 3-4. 

Gross, ALFRED O. 1949. Dovekies driven to Maine shores by storms. Bull. 
Maine Aud. Soc., 5 (1): 8-9, 1 pl. 

Gross, ALFRED O. 1949. Evening grosbeaks in Maine. Bull. Maine Aud. Soc., 
§ (2): 25-31. 

GrosszE, ALEXANDER. 1°49. Merkwiirdige Nahrungsaufnahme des Hausspatzen. 
(Passer domesticus). Vogelwelt, 70 (1): 21. 

Grors, H. 1949. Der siidlichste Brutplatz des Bartkauzes: Bialowies in Polen. 
(Strix n. lapponica). Vogelwelt, 70 (1): 20. 

Guicuarp, K.M. 1949. Notes on snipe near Addis Abeba, Ethiopia. Ibis, 91 (2): 
346-347. 

GunpErson, Harvey L. 1949. Distribution and migration program of the Fish 
and Wildlife Service and the Audubon Society. Jack-Pine Warbler, 27 (1): 43-44. 

HAGENSTEIN, WALTER M. 1948. Pine grosbeaks at sea level. Murrelet, 29 (2): 27. 

HAHNLE, HERMANN. 1949. Arbeitsvégel gegen Kiefernspanner. Vogelwelt, 70 
(1): 16-20. 

Hatt, WarRREN A. 1948. Sight record of Grinnell’s water-thrush at Spokane, 
Washington. Murrelet, 29 (3): 50. 

Haz, Louis J., Jk. 1949. Notes on the veeries of Washington, D. C. Wood 
Thrush, 4 (5): 188-191, 3 figs. 

HALLER, WERNER. 1949. Friihe Begattung bei einem Nonnenmeisenparchen. 
Orn. Beob., 46 (2): 48. 

Hancock, James W. 1949. Another Swainson’s warbler record. Ky. Warbler, 
25 (1): 16. 

Hanson, Harotp C. 1949. Methods of determining age in Canada geese and other 
waterfowl. Journ. Wildl. Manag., 13 (2): 177-183, 1 table. 

Harrison, Jerrery G. 1949. An undescribed normal plumage variation of the 
drake mallard. Brit. Birds, 42 (4): 123-124. 

Harrison, H. J. 1949. Remarkable accumulation of nest material by starling. 
Brit. Birds, 42 (4): 119. 





Bird 


Bird 


men 


s of 


zen, 
olen, 

(2): 
Fish 


327. 
, 70 


ane, 


Vood 


bler, 


yther 


‘ling. 


SS Recent Literature 881 


Hart, Jonn W. 1949. Observations on blood parasites of birds in South Carolina. 
Journ. Parasit., 35 (1): 79-82, 1 table. 

Harry, S. 1949. Bergfinken bei Lenzburg und Niederlenz. Voegel Heimat, 19 
(5): 93. 

Harry, S. 1949. Die Haubenmeise (Parus cristatus miir. Brehm) als Freibriiterin. 
Vogel Heimat, 19 (5): 94-95. 

Hastincs, J. 1948. The mystery of the ten year cycle. Hunting and Fishing in 
Canada, 1948, No. 9. 

Hayne, Don W. 1949. An examination of the strip census method for estimating 
animal populations. Journ. Wildl. Manag., 13 (2): 145-157, 1 fig., 3 tables. 

Hays, F. A., Caro. H. WuHiTE AND Rusy SANBORN. 1948. Density of feather 
pigment in Rhode Island reds. Amer. Nat., 82 (803): 107-117, 4 figs., 1 table. 

Hays, RusseEtt M. 1948. The American egret as a late summer migrant in Iowa. 
lowa Bird Life, 18 (4): 69 

HaywArD, Bruck. 1949. North Shore expedition. Flicker, 21 (1): 7-10, 2 tables. 

Hazarp, Norwoop. 1949. Pileated woodpecker in southeastern Iowa. Iowa 
Bird Life, 19 (1): 18. 

Heimer, Dorotuy. 1949. The upland plover. Aud. Bull. Ill. Aud. Soc., 69: 
1-5, 1 pl. 

HENDRICKS, BARTLETT. 1949. Berkshire birds (cont.). Bull. Mass. Aud. Soc., 
33 (3): 117-122. 

HENDRICKSON, JOHN R. 1949. A hummingbird casualty. Condor, 51 (2): 103. 

HerRnvon, LEE R. 1949. A flock of American egrets in October at Elizabethton, 
Tenn. Migrant, 20 (1): 15-16. 

HERNDON, Lez R. 1949. Golden eagle at Hump Mountain, Tenn.-N. C. Mi- 
grant, 20 (1): 17 

HESTERBERG, GENE A. 1949. Michigan’s second Canada jay nest. Jack-Pine 
Warbler, 27 (1): 3-6, 2 pls., 1 fig. 

Heyper, Ricu. 1949. Zur Verbreitung der Alpenringdrossel in den Mittelgebirgen. 
Vogelwelt, 70 (1): 8-14. 

Hinpe, R. A. 1949. Exceptional inland passage of black terns in 1948. Brit. 
Birds, 42 (4): 113-117. 

HJELLE, Branpt V. 1949. Waterfowl Management. N. Dak. Outdoors, 11 
(7): 7. 

Hopcrs, JAMEs. 1948. Comments on the bird counts. Iowa Bird Life, 18 (4): 
65-67. 

Hopcss, James. 1949. On the decrease of birds of prey in Iowa. Iowa Bird Life, 
19 (1): 20. 

Hopcrs, JAMES. 1949. Use of deserted nests by other birds. Iowa Bird Life, 
19 (1): 21-22. 

Hopcxins,M. 1949. Birds in Tauranga District. New Zealand Bird Notes, 3 (5): 
116-125. 

HorrmMan, H. J. 1949. Variation in song of wood-warbler. Brit. Birds, 42 (4): 
122. 

Homan, F.C. 1949. The nest and eggs of Cinnyris johannae, Ibis, 91 (2): 351- 
352. 

H6éiscner, RicHarp. 1949. Diimmerbeobach<ungen 1948 (Von der Vogelwelt und 
ihren Bezichungen zu den Pflanzengesellschaften.) Orn. Mitt., No. 3: 17-20. 

Hopkins, FRANK. 1949. Incubating pheasant eggs at the game farm. Wis. Cons. 
Bull., 14 (3): 13-15, 1 fig. 




















882 Recent Literature ony 


Horst, Fritz. 1949. Zum Herbstgesang der Ménchsgrasmiicke (Sylvia atrica- 
pilla). Vogelwelt, 70 (2): 57-58. 

Hositey, Ratpo N. 1949. Winter food habits of the starling. Wood Thrush, 
4 (5): 198. 

Huumg, Derek C. 1949. Call of yellow bunting. Brit. Birds, 42 (4): 121. 

Jersix, Joser. 1948. Prispévek k nidobiologii havrana polniho (Corvus frugi- 
legus L.). (Nidobiology of the rook.) Sylvia, 910 (3): 65-68. English sum- 
mary. 

Jounson, ALLAN E. 1948. Golden plover in Clay County. Nebr. Bird Rey., 
16 (1): 55. 

Jounston, Davin W. 1948. First occurrence of the Florida cormorant in Georgia. 
Oriole, 13 (4): 33. 

JoHNSON, LAWRENCE J. 1949. Bird Life on Hay River [Wis.]. Pass. Pigeon, 11 
(2): 55-59, 2 pls. 

Kasser, Gustav. 1949. Beobachtungen im Jahre 1948 im Fricktal. Voegel 
Heimat, 19 (5): 97-98. 

Katser, W. 1949. Zur Frage der Goldammerdialekte. Orn. Mitt., No. 4-5: 30. 

KarTMAN, L., Y. Tanapa, F. G. Hotpaway, AnD J. E. AticatTa. 1949. Control of 
arthropod carriers of poultry parasites. Univ. Hawaii Exp. Sta., Bienn. Rept. to 
June 30, 1948: 100-102, 1 table. 

KartMan, L. 1949. The relation of nutrition to ectoparasites of chickens and rats 
Univ. Hawaii Exp. Sta., Bienn. Rept. to June 30, 1948: 109-114, 2 tables. 

KARTMAN, L. 1949. Observations on the Haemoproteus of pigeons. Pacific Sci., 
3 (2): 127-132, 3 figs., 2 tables. 

Kay, G. T. 1948. Hybrid ? gull near Lerwick. Scot. Nat., 60 (3): 222-223, 1 pl. 

Kinc, Frank H. 1949. The American egret in Wisconsin. Pass. Pigeon, 11 (1): 
3-17, 4 pls., 3 tables, 1 fig., 1 map. 

KLEMENTSSON, ARNE. 1949. HiarmsAngare (Hippolais icterina) i Lappland. Var 
Fagelvarld, 8 (1): 34. 

Ki0z, ZpENEK. 1948. Rozmétry a potet vajec ve nékterych ptatich druhu ze 
Severnfho a Baltického more. Sylvia, 9-10 (3): 60-65. Dutch and Russian 
summaries. 

KNow ton, G. F. 1948. Grasshoppers in turkey’s crop. Bull. Brooklyn Ent. 
Soc., 43 (1): 29. 

KNow ron, G. F. 1948. Birds eat scale insects. Bull. Brooklyn Ent. Soc., 43 (2): 
60. 

KNow ron, G. F. anp W. P. Nyg. 1949. Insect food of the vesper sparrow. 
Journ. Econ. Ent., 41 (5): 821. 

KoustToz,S.O. 1949. Cardinals in North Dakota. N. Dak. Outdoors, 11 (9): 10, 
1 fig. 

Kozirx, Frank M. 1949. The 1948 hunters’ check on Potter’s marsh. Wis. 
Cons. Buill., 14 (3): 16-18, 1 table. 

Kucn, Inrse K. 1948. American egret eats a mole. Md. Birdlife, 4 (5): 32 
(mimeo.). 

KULLENBERG, BeERTIL. 1949. Stenknicken (Coccothraustes coccothraustes) pa 
Oland. V4r Fagelvarld, 8 (1): 35-36. 

Kumuren, L., AnD Howuster, N. (with revisions by A. W. Schorger). 1949. 
The birds of Wisconsin (cont.). Pass. Pigeon, 11 (1): 36—40. 

KuMutEn, L., anp Hotuster, N. (with revisions by A. W. Schorger). 1949. The 
birds of Wisconsin (cont.). Pass. Pigeon, 11 (2): 74-79. 





Luk 


49, 


he 


Vol. gy Recent Literature 383 


1949 


Kux, Zpenix. 1948. Hnizd'ini tenkozobcu opatnych (Recurvirostra avocetta [L)) 
na Lednicku v r. 1948. (Sur un cas de nidification de l’avocette en Moravie). 
Sylvia, 9-10 (3): 57-60, 4 pls. French summary. 

Lack, Davip. 1949. Family size in certain thrushes (Turdidae). Evolution, 3 
(1): 57-66, 8 tables. 

LAKELA, OLGA. 1948. When martins make news in Duluth. Flicker, 20 (4): 
105-106. 

LAKELA, OLGA. 1949. Eastern cardinals in Duluth. Flicker, 21 (1): 20. 

LAKELA, OLGA. 1949. Ivory gull in Minnesota. Flicker, 21 (1): 21. 

LAWRENCE, LOUISE DE KirILINE. 1949. Notes on nesting pigeon hawks at Pimisi 
Bay, Ontario. Wilson Bull., 61 (1): 15-25. 

Lees, Joun. 1949. Weights of robins—Part 2. Juveniles and adults. Ibis, 91 
(2): 287-299, 1 fig., 6 tables 

Lgepy, DANIEL L 1948. Some wildlife and lend use relationships in Ohio. Ohio 
Journ. Sci., 48: 151-160, 1 map. 

LigFTINCK, JOHN E. 1948. Black rail at Pymatuning. Cleveland Bird Calendar, 
44 (4): 10 (mimeo.). 

lueFrtinckK, Joun E. 1949. Robin “anting.” Cleveland Bird Calendar, 45 (1): 
9 (mimeo. ) 

LINSDALE, JEAN M. 1949. Survival in birds banded at the Hastings Reservation. 
Condor, 51 (2): 88-96, 5 tables 

LoncuursT, A.R. 1949. ‘‘Anting’’ of chaffinch. Brit. Birds, 42 (4): 120. 

Low, SeTH H. 1949. Birds of the ponds and rivers. Wood Thrush, 4 (4): 145-149, 


2 figs. 

LuPIENT, Mary. 1949. Seasonal report. Flicker, 21 (1): 15-16. 

Liscuer, E. 1949. Bergfinkeninvasion. (Serinus canaria). Voegel Heimat, 19 
(5): 93. 

Micuier, G. 1949. Die Insel Texel, ein hollandisches Vogelparadies. Voegel 
Heimat, 19 (6): 107-113, 4 pls 


Mackwortu-Pragp, C. W. anp C. H. B. Grant. 1949. On the plumages of 
eastern African weavers. Ibis, 91 (2): 299-304. 

MacNamara, L.G. 1948. Methods of pond and lake construction. Part II. Js 
Waterfowl management on small areas. Wildl. Manag. Inst., pp. 61-74, 14 figs. 

Mapoérin, P. 1949. Bergfinken im Kt. Baselland. (Serinus canaria). Voegel 
Heimat, 19 (5): 93 

MaKaTscu, WOLFGANG. 1949. Ornithologische Beobachtungen aus Macedonien. 
Vogelwelt, 70 (2): 44—49, pl. 4 

Mix, T. V 1946. Metson esiintymisesta Suomessa vv. 1933-42 metsdsty- 
skorttitilastojen perusteella sekA metsdstyskorttitilastojen merkityksesta. (The 
Capercaillie in Finland in 1933-42 on the basis of shooting-license statistics and on 
the significance of these statistics.) Suomen Riista, 1: 31-48, 1 fig., 1 table, 4 
maps. English summary. 

Mann, Grapy. 1949. Notes from a study of the blue-winged teal. Flicker, 21 (1): 
1-6, 1 map, | table 

Mason, C. Russet. 1949. Further records of golden plover in central Florida. 
Fla. Nat., 22 (3): 68-69. 

Mavucu, A. 1949. Bergfinken in Oberkulm (Kt. Aargau). Voegel Heimat, 19 (5): 
93. 

Mayo, A. L. W. 19. Wood-sandpiper in Devon. Brit. Birds, 42 (4): 124. 

Mayr, Ernst. 1949. Enigmatic sparrows. Ibis, 91 (2): 304-306. 




















: Auk 
384 Recent Literature Oct, 


Mayr, E. 1949. A second Australian record of the corn crake. Emu, 48 (3): 
243-244. 

Mayr, Ernst. 1949. Geographical variation in Accipiter trivirigatus. Amer. 
Mus. Nov., No. 1415: 1-12. 

McALLISTER, THomas H. 1949. Possible nesting of blue-winged teal in the 
Willamette Valley, Oregon. Condor, 51 (2): 99. 

McArseze, W. L. 1947. Possible check-list additions from Greenland. Priy. 
Printed, Chicago, October, 1947, 7 pp. 

McArez, W. L. 1949. A Linnaean paper needing further attention. Priy, 
Printed, Chicago, March, 1949, 1 p. 

McMannamMa, ZELLA. 1948. Notes on evening grosbeaks. Murrelet, 29 (2): 27, 

McMannamMa, ZELLA. 1948. King eider taken at Seattle, Washington. Murrelet, 
29 (3): 48. 

MEANLEY, BROOKE. 1949. Pocomoke, a typical southern swamp in Maryland. 
Wood Thrush, 4 (4): 150-153, 3 pls. 

Mermer, A. 1949. Zur Bergfinken-Invasion. (Serinus canaria). Voegel Heimat, 
19 (5): 93. 

Mermer, A. 1949. Ein Schwarm von Kirschkernbeissern. (Coccothraustes c. cocco- 
thraustes L.). Voegel Heimat, 19 (5): 94. 

Mg.cuer, R. 1949. Ist der Kolkrabe in den Schweizeralpen hdufiger geworden ? 
(Corvus corax). Orn. Beob., 46 (2): 39-45. 

MELLGREN. Cart E. 1949. Svarthalsade doppingen (Podiceps nigricollis) vid 
Malmé. V4r Fagelvarld, 8 (1): 36. 

MELLGREN, Cart E. 1949. Twa miarkliga hadckplatsval. (Garrulus glandarius 
and Lanius collurio). Var Fagelvarld, 8 (1): 37. 

MELONE, THEODORA. 1948. Minnesota nesting records, 1948. Flicker, 20 (4): 
93-99. 

MENGEL, Ropert M. 1948. Some records of importance to Kentucky ornithology. 
Ky. Warbler, 24 (4): 49-54. 

MENGEL, RopertT M. 1949. Evidence of the history and former distribution of the 
raven in Kentucky. Ky. Warbler, 25 (1): 1-6, 1 pl. 

MENDALL, Howarp I, 1949. The ducks that Maine hunters shoot. Bull. Maine 
Aud. Soc., 5 (2): 27-24, 1 table. 

MiIpp.epitcH, JoHN. 1949. Cromwell bird diary. New Zealand Bird Notes, 3 (5): 
130. 

Mic#gui, ANTOINE AND MICHEL FERNEX. 1949. Migration de printemps au Jura. 
Nos Oiseaux, 20 (1): 14-15. 

Mrerow, Dorotny. 1949. Christmas census 1948-1949. Flicker, 21 (1): 11-14, 
i table. 

Miiiar, Isopet S., anp Heck, Atick E. 1949. Birding Bughouse Square. Aud. 
Bull. Ill. Aud. Soc., 69: 8-10, 1 table. 

Minter, D.S. 1949. Wood ibis record. Sylva, 5 (1): 37, 1 fig. 

Miuier, P.Scuuyier. 1949. Againa white one, this time a glaucous gull [Saratoga 
Lake, N. Y.]. Feathers, 11 (4): 25. 

Miter, Wi.Forp L. 1949. December upland game count. N. Dak. Outdoors, 
11 (10): 6-7. 

Minper, Hans. 1949. Vogelschutprobleme. Freuden und Leiden um ein 
Reservat. Voegel Heimat, 19 (6): 102-105, 6 figs. 

Minor, W. F., Scort, F. R., anp Stevens, C. E., Jr. 1948. Mount Rogers [Va.] 
notes. Raven, 19 (9-10): 55-57 (mimeo.). 





Luk 
dct. 


er. 
the 


‘iv. 


lat, 


n? 
vid 
"4Us 


(4): 


the 


Line 


ira. 


-14, 


ud. 


Va.] 





Vol. 66 
1949 


Recent Literature 385 

Minor, W. F., Scort, F. R., anp Srevens, C. E., Je. 1948. Highland County 
notes. Raven, 19 (9-10): 57-59 (mimeo.). 

MISCELLANEOUS. 1948. [Notes on hawfinches, Coccothraustes coccothraustes, in 
Scotland.] Scot. Nat., 60 (3): 213-216. 

MISCELLANEOUS. 1948. ‘Twelfth breeding-bird census. Aud. Field Notes, 2 (6): 
219-244, 1 pl., 8 tables. 

MISCELLANEOUS. 1948. Bull. Mass. Aud. Soc., Ree. New England Birds, 3 (11): 
145-157, 1 pl 

MISCELLANEOUS. 1948. Bull. Mass. Aud. Soc., Rec. New England Birds, 3 (12): 
161-171, 1 pl 

MISCELLANEOUS. 1948. Bull. Mass. Aud. Soc., Rec. New England Birds, 4 (1): 
1-11, 1 pl 

MISCELLANEOUS. 1948. Bull. Mass. Aud. Soc., Rec. New England Birds, 4 (2): 
13-20, 1 pl. 

MIscELLANEOUS. 1948. Bull. Mass. Aud. Soc., Rec. New England Birds, 4 (3): 
21-32, 1 pl. 

MISCELLANEOUS 1948. Bull. Mass. Aud. Soc., Rec. New England Birds, 4 (4): 
33-44. 

MISCELLANEOUS. 1948. Bull. Mass. Aud. Soc., Rec. New England Birds, 4 (6-7): 
65-78, 1 pl. 

MISCELLANEOUS. 1948. Bull. Mass. Aud. Soc., Rec. New England Birds, 4 (8): 
81-93, 1 pl. 

MIscELLANEOUS. 1949. Bull. Mass. Aud. Soc., Rec. New England Birds, 4 (9): 
97-115, 1 map 

MISCELLANEOUS. 1949. Bull. Mass. Aud. Soc., Rec. New England Birds, 4 (10): 
117-131, 1 pl 

MISCELLANEOUS. 1949. Bull. Mass. Aud. Soc., Rec. New England Birds, 4 (11): 
133-146, 1 pl 

MISCELLANEOUS. 1949. Bull. Mass. Aud. Soc., Rec. New England Birds, 4 (12): 
149-163, 1 pl 

MISCELLANEOUS. 1949. Bull. Mass. Aud. Soc., Rec. New England Birds, 5 (1): 
1-16, 1 pl 

MISCELLANEOUS, 1949. 49th Christmas bird count. Aud. Field Notes, 3 (2): 
35-156, 2 pls., 1 map 

Moroni, Epcarpo. 1949. Un tordo di Swainson preso nel Ravennate erronea- 
mente determinato come Rusignolo maggiore (Luscinia luscinia (L.)). Riv. Ital. 
Orn., 19 (2): 73-77, 1 fig 

Mo.rTon!, Epcarpo. 1949. Altre riprese in territorio italiano di uccelli inanellati 
all’estero. Riv. Ital. Orn., 19 (2): 78-84. 

Mo.toni, Epcarpo. 1949. Ancora sugli ibridi tra Fagiano di monte e Gallo 
cedrone (Lyrurus tetrix < Tetrao urogallus). Riv. Ital. Orn., 19 (2): 85. 

Mo.tont, Epcarpo. 1949. Gli uccelli non risentono di certi veleni vegetali? Riv. 
Ital. Orn., 19 (2): 86-88 

Monk, Harry C. 1949. Nesting of the mourning dove at Nashville. Migrant, 
20 (1): 1-9, 3 tables. 

Monk, J. F. 1949. Display of yellow bunting. Brit. Birds, 42 (4): 120. 

Montcomery, G. H., JR., AND Rawiincs, W.H. [compiled by]. 1948. Summary 
of migratory movements [1947]. 1947 Ann. Rept. Prov. Que. Soc. Protection 
Birds, 30: 9-22, 1 pl. 























386 Recent Literature (oak 


Moors, E.M. 1949. Birds in Nelson Province. New Zealand Bird Notes, 3 (5): 
134-135. 

Moors, Jonn P. 1949. Mockingbird in Jasper County. Iowa Bird Life, 19 (1); 
21. 

Moorz, G. E. 1949. Gyrfalcon at Glencoe [Mo.]. Bluebird, 16 (1): [1]. 

Moorz, G. E. 1949. The mid-winter census. Bluebird, 16 (2): [5-8]. 

Moorz, G. E. 1949. The Mexican situation. Bluebird, 16 (4): 1-2. 

Moorg, Paut J. 1948-49. Are Illinois pheasants overshot? Ill. Cons., 13 (3-4); 
6-9, 4 figs. 

Moorz, Ropert T. 1949. A new race of Pipilo fuscus from Mexico. Proc. Biol. 
Soc. Wash., 62: 101-102. Pipilo fuscus campoi (Metztitlan, Hidalgo, México), 
new subspecies. 

Morgav, R. E. 1949. Ecological isolation in a rich tropical avifauna. Journ. 
Animal Ecol., 17 (2): 113-126, 4 tables. 

Moreau, R. E. 1949. The breeding of a paradise flycatcher. Ibis, 91 (2): 256~- 
279, 6 figs., 5 tables. 

Morgav, R. E. 1949. The neglected sea-bird stations of Africa. Ibis, 91 (2): 
352-353. 

Mor ey, J. Vicror. 1949. Great skua in Lancashire. Brit. Birds, 42 (4): 126. 

MovuntTrort, G. R. 1949. Kingfishers migrating at night. Ibis, 91 (2): 351. 

Mier, A. 1949. Flug von Saatkrihen (Corvus f. frugilegus L.). Voegel Heimat, 
19 (5): 95-96. 

Monro, Grorce C. 1949. Some seeding plants detrimental to birds. Elepaio, 
9 (10): 50-51 (mimeo.). 

Monro, J. A. 1949. The birds and mammals of the Vanderhoof Region, British 
Columbia. Amer. Midl. Nat., 41 (1): 1-142, 37 plate figs., 3 tables. 

Murpny, Grace E. B. 1949. Discovering New Zealand. Nat. Hist., 58 (4): 
172-179, 192, 14 photos. 

Morray, J.J. 1948. The blue grosbeak in Rockbridge County, Virginia. Raven, 
19 (9-10): 54-55 (mimeo.). 

Morray, J. J. 1948. Further additions to the Virginia avifauna. Raven, 19 
(11-12): 62-63 (mimeo.). 

Mouscrove, Jack W. 1948. Snowy egretsin Polk County. Iowa Bird Life, 18 (4): 
69-70. 

Muscrove, Jack W. 1948. The groove-billed ani and mountain bluebird, speci- 
mens in Iowa collection. Iowa Bird Life, 18 (4): 70. 

Muscrove, Jack W. 1949. Snow buntings in Hamilton County. Iowa Bird Life, 
19 (1): 16. 

Mouscrove, Jack W. 1949. Pacific loon in Polk County, Iowa. Iowa Bird Life, 
19 (1): 19. 

Muscrove, Jack. 1949. A 1946 record of the gyrfalcon in Emmet County. Iowa 
Bird Life, 19 (1): 22-23. 

Myers, Jim. 1949. How far can a hawk see? Bluebird, 16 (3): [10]. 

Nga, Mrs. Cuaries. 1948. Common loon and Bonaparte’s gull m Demorest, 
Georgia. Oriole, 13 (4): 34. 

NICHOLSON, DonaLp J. 1949. Hudsonian godwits in Florida. Fla. Nat., 22 (3): 
66-67. 

Nicci, Martin. 1949. Friihes Erscheinen eines Fischreihers (Ardea c. cinerea 
L.). Voegel Heimat, 19 (6): 118. 





ll. 
), 


Vol. yg Recent Literature 387 


1949 


Norfun, Nurs. 1949. Rédhalsad gds, Branta ruficollis (Pallas), i Skanér. Var 
Fagelvarld, 8 (1): 9-12, 1 photo. German summary. 

OAKBERG, EucENE F. 1949. Quantitative studies of pancreas and Islands of 
Langerhans in relation to age, sex, and body weight in white leghorn chickens. 
Amer. Journ. Nat., 84 (2): 279-310, 7 figs., 8 tables. 

Opum, EucENE P. 1949. Weight variations in wintering white-throated sparrows 
in relation to temperature and migration. Wilson Bull., 61 (1): 3-14, 3 figs., 5 
tables. 

Ommanney, G. G. 1948. Some high lights of bird-banding. 1947 Ann. Rept. 
Prov. Que. Soc. Protection Birds, 30: 22-26. 

Orpett, G. B. 1949. On search for the “extinct” takahe. The story of its redis- 
covery and capture. London News, Jan. 1, 1949, pp. 18-19. 

Ostertér, Bo. 1949. Tretdiga hackspetten (Picoides tridactylus) i Varmland. 
Var Fagelvarld, 8 (1): 36 

Ortow, B. 1949. Om Aggskalets och aggfargernas utbildning hos faglarna. Var 
Fagelvarld, 8 (1): 1-9, 2 figs. German summary. 

Owens, CLARENCE. 1949. A visit to Jasper-Pulaski Game Preserve. Jack-Pine 
Warbler, 27 (1): 10-12. 

Owens, J.O. 1949. Two-barred crop._illsin Surrey. Brit. Birds, 42 (4): 119-120. 

Owens, J.O. 1949. Pied-flycatcher in Surrey in breeding-season. Brit. Birds, 42 
(4): 121-122. 

PacKARD, FRED M. 1949. Albino black vulture in Florida. Fila. Nat., 22 (3): 68. 

PACKARD, Frep M. 1949. ‘The validity of east coast records of the western grebe. 
Wood Thrush, 4 (4): 159-160, 2 figs. 

Parker, J., F. G. Grey, anp J.C. Counson. 1949. Avocet in Northamptonshire. 
Brit. Birds, 42 (4): 124-125. 

PaRKER, HENRY M. 1949. Audubon check-lists indicate an interesting year. 
Bull. Mass. Aud. Soc., 33 (3): 107-110, 1 pl. 

ParKER, Henry M. 1949. Audubon check-lists indicate an interesting year 
(cont.). Bull. Mass. Aud. Soc., 33 (4): 141-145. 

ParRKES, KENNETH C. 1949. Brewster’s warbler breeding in Yates County, New 
York. Wilson Bull., 61 (1): 48-49 

Parks,G. Hapcoop. 1949. A summer of too many tragedies—1948. Bull. Maine 
Aud. Soc., 5 (1): 11-12. 

Pau, E. 1949. Um ein Reservat. Voegel Heimat, 19 (6): 133-134. 

PAYNTER, RayMonp A. Jr. 1949. Clutch-size and the egg and chick mortality 
of Kent Island Herring gulls. Ecol., 30 (2): 146-166, 5 figs., 7 tables. 

Penrsson, Otor. 1949. Svartmes (Parus ater) me tvA kullar. Var Fagelvarld, 


8 (1): 34. 

Penniz, IAN D. 1948. Summer bird notes from Foula. Scot. Nat., 60 (3): 157- 
163, 1 pl. 

Pennycoox, Crawrorp S. 1949. Caspian tern colony. New Zealand Bird Notes, 
3 (5): 129. 


PENNYCOOK, CRAWFORD. 1949. Birds in Temuka District. New Zealand Bird 
Notes, 3 (5): 135-136 

PgeTERSON, Mrs. C. E. 1948. The cardinal extends its nesting range to western 
Minnesota. Flicker, 20 (4): 110. 

Perripgs, Ggorce A. 1949. Ruffed grouse eats snake. Wilson Bull., 61 (1): 49, 

Pgus, Fr. 1949. Methode des Kuckucks (Cuculus canorus) bei der Suche nach 


Nestern von Bodenbriitern. Vogelwelt, 70 (2): 52-53. 




















; A 
388 Recent Literature [ i 


Pus, F. 1949. Brut des Erlenzeisigs in Berlin. (Carduelis spinus). Vogelwelt, 
70 (2): 55. 

Preirer, Ses. 1949. Singdrossel briitet auf dem Boden. (Turdus ericetorum). 
Vogelwelt, 70 (1): 21. 

PHELPS, WILLIAM H., AND PHELPs, Wi1LL1AM H., Jr. 1949. Eight new birds from 
the subtropical zone of the Paria Peninsula, Venezuela. Proc. Biol. Soc. Wash., 
62: 33-44. Synallaxis cinnamomea pariae (Cerro Humo, Sucre, Venezuela); 
Premnoplex tatet pariae (Cerro Humo, Sucre, Venezuela) ; Grallaricula nana pariae 
(Cerro Azul, Sucre, Venezuela); Grallaria haplonota pariae (Cerro Azul, Sucre, 
Venezuela); Pipreola formosa pariae (Cerro Azul, Sucre, Venezuela); Pyrrhomyias 
cinnamomea pariae (Cerro Azul, Sucre, Venezuela); Myioborus brunniceps pariae 
(Cerro Azul, Sucre, Venezuela) ; Basileuterus tristriatus pariae (Cerro Humo, Sucre, 
Venezuela), new subspecies. 

Prerce, Frep J. (compiled by). 1949. The 1948 Christmas Bird census in Iowa. 
Iowa Bird Life, 19 (1): 6-11, 1 table. 

Pork, Pup. 1948. European starling at Walla Walla, Washington. Murrelet, 
29 (2): 29. 

Porter, S. D. 1949. Breeding habits of dotterels. New Zealand Bird Notes, 
3 (5): 128-129. 

PRAKTIKUS, JEREMIAS. 1949. ‘“‘NistkAstchen-Ornithologen.”’ Voegel Heimat, 19 
(6): 123-126. 

Prins, Epwarp. 1949. A pigeon hawk goes hunting. Pass. Pigeon, 11 (2): 79. 

Prucua, ALMA H. 1949. A humming-bird bathing. Pass. Pigeon, 11 (2): 72. 

PrzyGoppA, WILFRIED. 1949. Einige bemerkenswerte Vogelarten bei Bonn und 
K6ln von 1948. Orn. Mitt., No. 3: 20—22. 

PutTNAM, EvELYN J. 1948. Cardinals north of Two Harbors [Minn.]. Flicker, 
20 (4): 110. 

Rainey, R. S. 1949. Bob white weathers a winter. Wildlife in N. C., 13 (4): 
16-18, 22, 1 fig. 

Rairasvo, K. 1948. Vesilintujemme tunteminen—Hur man kAnner igen vara 
sjéfaglar. (How to know our water-fowl). Suomen Riista, 3: 119-155, 15 pls. 
English summary. 

Rann, A. L. 1949. Altitudinal variation in an African grass warbler (Cisticola 
huntert Shelley). Nat. Hist. Misc., No. 43: 1-8. 

RaNnsoM, WEBSTER H. 1948. European starling taken in Cowlitz County, western 
Washington. Murrelet, 29 (2): 28-29. 

Ratcurre, D. A. 1948. Nesting of the raven in Roxburghshire. Scot. Nat., 60 
(3): 213. 

Ravucn, K. 1949. Bindenkreuzschnabel (Loxia leucoptera bifasciata) in Nieder- 
sachsen. Orn. Mitt., No. 4-5: 28. 

R&vi.Liop, P. 1949. Un pétrel tempéte 4 Genéve. Nos Oiseaux, 20 (1): 12-14, 
1 fig. 

RICHARDSON, FRANK. 1949. Fasting of captive shearwaters. Condor, 51 (2): 97. 

Ricnter, CARL. 1949. Raven attacks eagle. Pass. Pigeon, 11 (2): 79. 

Ricnter, GoTTHARD. 1949. Mit der Kamera am Pirolnest. Vogelwelt, 70 (2): 
33-36, pls. 1, 2. 

RiwpatH, M. G. 1949. Rubber in castings of rooks and jackdaws. Brit. Birds, 
42 (3): 52. 

RINGLEBEN, HERBERT. 1949. Frisst das Rotkehlchen die Friichte des Pfaffen- 
hiitchens ? Vogelwelt, 70 (2): 49-52. 








Auk 
Oct, 


elt, 


ym). 


sh., 
la); 


cre, 


cre, 
wa. 
let, 
tes, 


19 


und 


rds, 


by hd Recent Literature 889 


RINGLEBEN, HERBERT. 1949. LEinige weitere Falle vom ‘“‘Baumbriiten’” der Sturm- 
moéwe. (Larus c.canus). Vogelwelt, 70 (2): 55-56. 

RINGLEBEN, HERBERT. 1949. Ueber Serien-Nestbau bei verschiedenen Vogelarten. 
Vogelwelt, 70 (2): 56-57. 

Rintovut, LEonorA J. AND EVELYN V. Baxter. 1948. On the present status of the 
stonechat in Scotland. Scot. Nat., 60 (3): 164-170. 

Rietzy,S. Dm.on. 1949. A new race of the southern Indian green pigeon. Proc. 
Biol. Soc. Wash., 62: 9-10. Treron phoenicoptera phillipss, new subspecies, Nigala 
near Bibile, Uva Province, Ceylon. 

Ropsins, CHANDLERS. 1949. Weather and bird migratiun. Wood Thrush, 4 (4): 
130-144, 2 figs., 4 maps 

Ropsins, C[HANDLER] S. AND E[LgaNor] C. 1949. Birds of the season. Wood 
Thrush, 4 (4): 161-162 

Ropsins, C[HANDLER] S. 1949. Birds of the season. Wood Thrush, 4 (5): 200—- 
201. 

Ropsins, SAMUEL D., Jr. 1949. The 1948 nesting season. Pass. Pigeon, 11 (1): 
21-28, 5 pls. 

Ropsins, SAMUEL D. [Jr.]. 1949. The summer season. Pass. Pigeon, 11 (1): 44— 
51, 2 pls 

Rossins, S[AMUEL] D., [Jr.]. 1949. 1948 in review. Pass. Pigeon, 11 (2): 66-72, 
2 pls. 

Ropsins, S[aAmvugL] D., [Jr.]. 1949. The fall and early winter season. Pass. 
Pigeon, 11 (2): 80-91, 4 pls. 

Rocgrs, H. M. 1947. Ornithology of the Isle of Man, 1943, 1944, 1945. Northw. 
Nat., 22: 45-61 

Ross, WINIFRED M. 1948. Notes on the crossbill. Scot. Nat., 60 (3): 147-156. 

SALTER, RoBerT L. 1948. Unusual flight behavior of black terns. Murrelet, 29 
(3): 49. 

SANBORN, ALVAH W. 1949. Bird photography for the beginner. Part I. Bull. 
Mass. Aud. Soc., 33 (4): 138-140, 2 pls. 

SANBORN, ALvAH W. 1949. A wildlife sanctuary for everyone. Part II. The 
effect of environment on wildlife populations. Bull. Mass. Aud. Soc., 33 (4): 147- 
150, 1 pl. 

SANDEMAN, GeraRD L. 1948. Chiffchaff in inner Hebrides. Scot. Nat., 60 (3): 
217. 

SANDEMAN, GERARD L. 1949. Ocean lanes of sea birds. Ibis, 91 (2): 349. 

Scumipt, Po. 1949. Vom Polartaucher. (Colymbus a. urcticus). Voegel Heimat, 
19 (6): 139-140 

Scunurre, Orro. 1949. Ein Fall weiblichen Einzelgingertums beim Sperber. 
Vogelwelt, 70 (1): 14-15. 

ScouMacHER, Eucen. 1949. Ein deutsches Steinadler-Gelege. (Aguila chry- 
saéios). Vogelwelt, 70 (2): 54 

SCHUMANN, HENNIG. 1949. Die Ernahrung der Waldohreule (Asio otus (L.)) zur 
Brutzeit in verschiedenen Lebensrdumen. Vogelwelt, 70 (2): 38-41, pl. 3. 

Scutiz, Ernst. 1949. Naturschutz, besonders Vogelschutz, in Notzeiten. Vogel- 
welt, 70 (1): 3-6. 

Scowarz,M. 1949. Die Schafstelze als Brutvogel im Elsass bei Basel. (Motacilla 
flava cinereocapilla). Orn. Beob., 46 (2): 29-39, 2 figs. 

Scowarz, MarTIN. 1949. Seeadler im Elsass bei Basel. (Haliaeétus albicilia). 
Orn. Beob., 46 (2): 47-48, 1 fig. 

















390 Recent Literature (oa 


ScHwARTzkorrFr, J. 1949. Zur Physiologie des Vogelohres. Orn. Mitt., No. 3:22. 

ScHWARTZKOPFF, JoHANN. 1949. Uber den Vibrationssinn bei Végeln. Orn. 
Mitt., No. 4-5: 25-26. 

Sepcwick, Eric H. 1949. Proceedings of the annual congress of the R. A. O. U., 
Perth, 1948. Emu, 48 (3): 177-211. 
Sgpcwick, Eric H. anp P. Crosse Morrison. 1949. Observations on the Lower 
Murchison R. A. O. U. Camp, September 1948. Emu, 48 (3): 212-242, 4 pls, 
Seeser, Ep. 1949. Black-crowned night heronry near Port Weller, Ont. Pro- 
thonotary, 15 (1): 5-6 (mimeo.). 

SermeT, EwaLp. 1949. Le chant perché du grand Tétras Tetrao urogallus. Nos 
Oiseaux, 20 (1): 15-16. 

SHEPARD, Paut. 1949. The case of the unwanted hawks. Mo. Cons., 10 (1): 
13-14, 2 figs. 

Sm.va, E. T. 1949. Nest records of the song-thrush. Brit. Birds, 42 (4): 97-111, 
14 tables, 2 figs. 

Sms, ELEANOR, AND DEGaRMO, W. R. 1948. A study of Swainson’s warbler in 
West Virginia. Redstart, 16 (1): 1-8 (mimeo.). 

Sxaccs,M.B. 1948. Late werbler migrants [Ohio]. Redstart, 16 (1): 15 (mimeo.), 

SmarH, BERTRAND E. 1949. First nest record of the green-winged teal for Maine. 
Bull. Maine Aud. Soc., 5 (1): 10. 

SmirH, BerTRAND E. 1949. White-winged crossbills nesting in Maine. Bull. 
Maine Aud. Soc., 5 (1): 12-13. 

Smaru, Ggorcg A. 1949. Grasshopper sparrow. Nat. Hist., 48 (4): 160-161, 5 
photos. 

SouTHERN, JoHN. 1949. Young birds returning to the nest. Brit. Birds, 42 (4): 
118. 

SOUTHERN, JOHN, AND ROGER WHITTENBURY. 1949. Stone-curlew in Cheshire. 
Brit. Birds, 42 (4): 125. 

Sprgs, K. Auc. 1949. Vogelschutz zwischen den Bunkern. Jahrb. Nassau f. 
Naturk., 87: 92-94. 

SporrorD, WALTER R. 1949. The accident to migrating birds at the Nashville 
airport. Migrant, 20 (1): 9-12. 

SporrorD, WALTER R. 1949. Fall flight of hawks at Fall Creek Falls State Park. 
Migrant, 20 (1): 16. 

StagHE.I, C. 1949. Herbstbeobachtungen 1948 in den Kantonen Ziirich, Glarus 
und St. Gallen. Voegel Heimat, 19 (5): 96—97. 

Sramm, Mrs. ANNE L. 1949. Cedar waxwings nesting at Maysville. Ky. War- 
bler, 25 (1): 16-17. 

STzENIs, Jonn H. 1948. A snow bunting in western Kentucky. Ky. Warbler, 
24 (4): 56. 

STernBacHEerR, G. 1949. Ein fiir Deutschland neuer Vogel: Die Tiirkentaube. 
Orn. Mitt., No. 4-5: 25. 

STEINBACHER, JoAcH™. 1949. Mikrophon-Jagd nach Vogelstimmen. Natur. u. 
Volk., 79 (1-2): 15-23, 3 pls. 

STemsBerc, RopertT. 1949. WVellow-crowned night heron at Louisville. Ky. War- 
bler, 25 (1): 16. 

Srzinratr, OrTo. 1949. Kleine Beobachtungen tiber den Rauhfusskauz (Aegolius 
funereus). Vogelwelt, 70 (2): 36-38. 

Srumuy,C.C. 1949. A note on the red-cockaded woodpecker. Raven, 20 (1-2): 
6-7 (mimeo.). 








\uk 
et. 





) Recent Literature 891 


Srevens, O. A. 1949. Why band birds? N. Dak. Outdoors, 11 (10): 4-5, 14, 
3 figs. 

SrevENSON, Henry M. 1948. Comments on the distribution of certain Georgia 
birds. Oriole, 13 (4): 32-33. 

SrevVENSON, HENRY M. 1949. Seasonal notes in the Tallahassee region. Fla. 
Nat., 22 (3): 62-63. 

SrewarT, CHARLES A. 1949. Observations on the American egret in Iowa. Iowa 
Bird Life, 19 (1): 2-5 

SrewarT, Ropert E. 1949. Ecology of a nesting red-shouldered hawk popula- 
tion. Wilson Bull., 61 (1): 26-35, 1 fig., 2 tables. 

SripotpH, R.H.D. 1949. Migratory waders in Wellington Province. New Zea- 
land Bird Notes, 3 (5): 126—127. 

SripotpH, R. H. D. 1949. Notes of the fern bird. (Bowdleria punctata.) New 
Zealand Bird Notes, 3 (5): 131 

SripotpH, N. F. 1949. Bird life on an estuary. New Zealand Bird Notes, 3 (5): 
133. 

StrEET, Maurice G. 1948. Christmas bird counts [Sask.]. Blue Jay, 7 (1): 12-15 
(mimeo } 

STRESEMANN, Erwin. 1949. Birds collected in the North Pacific area during Capt. 
James Cook’s last voyage (1778 and 1779). Ibis, 91 (2): 244-255. 

Stuart, Russe... 1949. Pheasant transplanting program under way. N. Dak. 
Outdoors, 11 (10): 6, 3 figs 

Surrer, E. anp Scuirreru, A. |! 
Voegel Heimat, 19 (5): 89-90 

Svirpson, Gunnar. 1949. Skruvtlykt hos fiyttande masar. (Gyrations per- 
formed by migrating gulls). Var Fagelvarld, 8 (1): 13-33, 1 fig., 1 table. English 
summary 

SWANBERG, OLor. 1949. Studies of some species rarely photographed. XIX. 
The green sandpiper. Brit. Birds, 42 (4): 112, 3 pls. 

SWANBERG, P.O. 1949. Stjartmes (Aegithalos caudatus) hackande i fjallbjérkskog. 
Var Fagelvarld, 8 (1): 37 

TABLER, Mrs. Fan B. 1948. Another cedar waxwing nest. Ky. Warbler, 24 (4): 
54. 

Tare, ALuULAH M. 1949. Sensibilit4 emotiva in “Gallus gallus domesticus” L. 
nella espressione mimica e vocale. Riv. Ital. Orn., 19 (2): 4-68. 

Taytor, Lois C. 1949. Andrew Jackson Grayson. Condor, 51 (2): 49-51, 1 col. 
pl. 

TayLtor, W.L. 1949. The capercaillie in Scotland. Journ. Animal Eeol., 17 (2): 
155-157, 1 fig., 1 table. 

TeRRILL, HaRoLD V. AND CuarLes E. SHANKs. 1949. Woodies need housing. 
Mo. Cons., 10 (4): 7, 16, 2 figs 

Tuacker, Mrs. T. L. 1948. Sight record of red-bellied hawk at Hope, British 
Columbia. Murrelet, 29 (3): 50 

TuatcHEeR, DonaLp M. 1949. Winter bird-population studies in two forest hedi- 
tats. Wood Thrush, 4 (5): 192-197, 2 maps, 1 table. 

THompson, Donatp R. AND Cyrm, KaBaT. 1949. Hatching dates of quail in 
Wisconsin. Journ. Wildl. Manag., 13 (2): 231-233, 1 fig. 

Tivxuam, Ernest R. 1949. A record of the scissor-tailed flycatcher from the 
Colorado Desert. Condor, 51 (2): 99-100. 


949. Kraihenzug-Beobachtungen im Herbst 1948. 








392 Recent Literature fats 


Tosca, AucusTo. 1949. Marzaiola americana (Anas discors L.) in Italia. Riy. 
Ital. Orn., 19 (2): 69-72, 1 photo. 

Tow.e, WARREN L. 1948. Buff-breasted sandpipers at Mosquito Creek Reservoir. 
Cleveland Bird Calendar, 44 (4): 10-11 (mimeo.). 

Trever, Marrua. 1949. Wintering Wilson’s warbler seen in Virginia. Wood 
Thrush, 4 (5): 198. 

Tscuumi, W. 1949. Erganzung zur Meldung der Bergfinken-Invasion bei Wied- 
lisbach (Kt. Bern). Voegel Heimat, 19 (5): 94. 

Turner, GEOFFREY. 1948. Unusual song by song thrushes. Scot. Nat., 60 (3): 
219. 

ULFSTRAND, STAFFAN. 1949. En liten flyttfagelundersékning i Malmé 1948. V&r 
Fagelvarld, 8 (1): 33-34, 1 fig. 

VAN Bemme., A.C. V. 1949. Morituri. (Rare and extinct birds). Chron. Nat., 
105 (2): 35—44. 

Vane, Ropgert F. 1948. King rail nests in Benton County. Iowa Bird Life, 18 
(4): 68. 

Vaucien, Leon. 1948. Recherches biologiques et expérimentales sur le cycle 
reproducteur et la mue des oiseaux Passé:iformes. Bull. Biologique, Paris, 82 
(2-3): 166-213, 3 figs., 13 tables. 

Vauriz, CHARLES. 1949. Notes on some Ploceidae from western Asia. Amer. 
Mus. Nov., No. 1406: 1-41, 1 map. 

VERHEYEN, R. 1948. La bergeronnette grise Japonaise, Motacilla alba grandis 
Sharpe, en Belgique. Gerfaut, 38 (3): 148-150. 

Vincent, A.W. 1949. On the breeding habits of some Afr*-an birds. Ibis, 91 (2): 
313-345. 

VON BoxBERGER, L. 1949. Bestandsdnderungen in der Vogelwelt und ihre Ur- 
sachen. Vogelwelt, 70 (1): 6-8. 

VON BoxBerceR, L. 1949. Stddtische Strassenbiume als Nistplitze. Vogelwelt, 
70 (1): 21-22. 

VON JoRDANS, ADOLF, AND JOACHIM STEINBACHER. 1949. Zur Avifauna Kleina- 
siens. Senchenbergiana, 28 (4-6): 159-186. 

Voous, K.H. 1949. Distributional history of Eurasian bullfinches, genus Pyrrhula. 
Condor, 51 (2): 52-81, 3 figs., 2 tables. 

Waker, Lewis W. 1949. Wiles of the water witch. (Pied-billed grebe). Nat. 
Hist., 58 (3): 134-135, 4 photos. 

Waker, Lewis W. 1949. Beachcombers. Snowy plover. Nat. Hist., 58 (5): 
232-233, 4 photos. 

Waker, PearteC. 1948. The sixth annual Iowa spring bird census. Iowa Bird 
Life, 18 (4): 61-64, 1 table. 

WALKINSHAW, LAWRENCE H. 1949. Turkey vulture nesting in Barry County, 
Michigan. Jack-Pine Warbler. 27 (1): 9-10, 1 pl. 

Wauiace, Gzorce J. 1949. The 1948 Christmas census. Jack-Pine Warbler, 
27 (1): 32-38, 1 pl., 1 table. 

Wauiace, G. J., AND Brack, C. T. 1949. Seasonal records of Michigan birds 
summer and fall, 1948. Jack-Pine Warbler, 27 (1): 13-31, 2 pls. 

WamPo.ze, JoHn H. 1948. Avocet vs. pheasant. Nebr. Bird Rev., 16 (1): 51-52. 

Wampo.e, Joun H. 1948. American and snowy egrets in Keith County. Nebr. 
Bird Rev., 16 (1); 53. 

Wampo.e, Joun H. 1948. Hudsonian curlews at Bronco Lake, Box Butte County. 
Nebr. Bird Rev., 16 (1): 54. 





rt.) Recent Literature 393 


WaMPOLE, JouN H. 1948. Lewis’s woodpecker in Morrill County. Nebr. Bird 
Rev., 16 (1): 54. 

Warp, Larry. 1948. A marsh hawk nest in Canaan Valley [W. Va.]. Redstart, 
16 (1): 14-15 (mimeo.). 

WASHBURN, MEL. 1948. ‘The ducks are here but for how long? La. Cons., 1 (3): 
4—6, 25, 9 figs. 

Watson, RoBerT J. 1948. Canadian zone in Montgomery County [Va.]? Raven, 
19 (9-10): 52-54 (mimeo.). 

WeEavER, GERTRUDE. 1949. Blue grosbeaks’ nest in South Dakota. Iowa Bird 
Life, 19 (1): 15-16. 

West, ADELE H. 1949. Black terns in upper east Tennessee. Migrant, 20 (1): 17. 

WETHERILL, Mi.ToN A. AND ALLAN R. Puiuurps. 1949. Bird records from the 
Navajo Country. Condor, 51 (2): 100-102. 

WETMORE, ALEXANDER, AND PETERS, JAMES L. 1948. Remarks on the genus 
Ochetorhynchus Meyen. Proc. Biol. Soc. Wash., 62: 97-100. Ochetorhynchus 
certhioides estebani (Leales Bajo, 700 meters elevation, Tucum4n, Argentina), new 
subspecies. 

WETMORE, ALEXANDER. 1949. Ornithology.—Geographical variation in the 
American redstart (Setophaga ruticilla). Journ. Wash. Acad. Sci., 39 (4): 137-139. 

WETMORE, ALEXANDER AND HERBERT FRIEDMANN. 1949. The name for the 
wryneck recorded from Alaska. Condor, 51 (2): 103. 

WHEELER, RoBERT J. 1948. The wild turkey in Alabama. Ala. Dept. Cons., 
pp. 1-92, 1 map, 3 figs., 13 pls., 10 tables. 

Wuitr, C.M.N. 1949. Systematic notes on African birds. Ibis, 91 (2): 280-287. 

Wairze,C.M.N. 1949. Petrochelidon rufigula in Northern Rhodesia. Ibis, 91 (2): 
348. 

WILLIAMSON, KENNETH. 1949. The distraction behaviour of the Arctic skua. 
Ibis, 91 (2): 307-313. 

Wiis, FRANKLIN. 1948. A sight record of the rock wren [Minn.]. Flicker, 20 
(4): 111. 

WitLoucssy, Jonn E. 1949. Christmas bird count [Washington, D. C.J]. Wood 
Thrush, 4 (4): 154-155. . 

Wiison, Gorpon. 1948. Some migration and nesting notes. Ky. Warbler, 24 (4): 
54-55. 

Wiison, GorDon (edited by). 1949. Mid-winter bird count, 1948. Ky. Warbler, 
25 (1): 11-15, 1 table. 

Wirexstrém, D. 1948. P&divapetolintujen tunteminen. (The knowledge of birds 
of prey). Suomen Riista, 3: 156-174, 25 figs. English summary. 

Wowipen, B.O. 1948. Sandhillcranesat Estherville [Iowa]. Iowa Bird Life, 18 (4): 
68. 

WoLpEen, B.O. 1949. Records of the American egret in the Lake Region of Iowa. 
Iowa Bird Life, 19 (1): 20. 

Woutrr, G. 1949. Vom weidenlaubsanger. (Phylloscopus c. collybita). Vogel- 
welt, 70 (1): 22-23. 

Wo.ters,H.E. 1949. Zur Ausbreitung des Girlitzes im Niederrheingebiet. Orn. 
Mitt., No. 4—5: 29. 

Woopwarp, T.M.Jr. 1948. The mitotic index in the chick embryo. Amer. Nat., 
82 (803): 129-136, 1 table. 

WorrTe.sgrs, Fi. 1948. Une saison de nidification avec un couple de bondrées 
apivores Pernis apivorus (L.). Gerfaut, 38 (3): 146-147. 











394 Obituaries [Aus 


Witst, WaLTER. 1949. Neues vom Ismaninger Teichgebiet (Bayern). Orn. Mitt., 
No. 4-5: 39. 

Wvyim, Wuiiam L. 1948. Bachman’s sparrow in Craig County [Va.]. Raven, 
19 (9-10): 59-60 (mimeo.). 

Wvim, Wim L. 1949. White-winged crossbills in Ohio County. Redstart, 
16 (2): 36 (mimeo.). 

Wynne-Epwarps, V. C. 1948. The nature of subspecies. Scot. Nat., 60 (3): 
195-208. 

Yocum, Cuaries F. 1948. Note on Nuttall’s poorwill in eastern Washington. 
Murrelet, 29 (3): 50. 

Younc, Howarp. 1949. A comparative study of nesting birds in a five-acre park. 
Wilson Bull., 61 (1): 36—47, 3 figs., 4 tables. 

Youncwortn, Wm. 1948. Observations on some eastern Montana birds. Nebr. 
Bird Rev., 16 (1): 38-50. 

Youncwortn, Wm. 1948. Barbed wire, a peril to meadowlarks. Nebr. Bird Rev., 
16 (i): 51. 

VYouncwortn, Wm. 1948. Field notes and migration data from Sioux City. Iowa 
Bird Life, 18 (4): 70-71. 

ZYBGELER, R. 1949. Sur le passage nocturne des Grives mauvis. Nos Oiseaux, 
20 (1): 16-17. 





OBITUARIES 


Grecory MACALISTER MatTueEws, a Corresponding Fellow of the American Orni- 
thologists’ Union from 1911 to 1927 and an Honorary Fellow since the latter year, 
died at Winchester, Hampshire, England, on March 27, 1949. He was born at 
Bramble, New South Wales, on September 10, 1876, and w:s educated at King’s 
School, Parramatta, in that state. Most of his life was s;2nt in Australia. In 
seeking ornithological information he traveled around the werid. 

He was the Australian representative to the Internation’j Ornithological Con- 
gresses, 5th to 9th inclusive (1910-1938), and a Member of the International Orni- 
thological Committee. He served as Vice-President of the British Ornithological 
Union, 1924; Assistant Editor of ‘The Ibis,’ 1931-41; Chairman of the British Orni- 
thologists’ Club, 1935-38; and Editor of ‘The Austral Avian Record’ from 1912 until 
1927. 

The output of his work was prodigious, the principal publications being: ‘Hand 
list of the birds of Australia,’ 1908; ‘The birds of Australia,’ 12 volumes, 1910-27; 
‘A reference list of the birds of New Zealand,’ 1913; ‘A list of the birds of Australia,’ 
1913; ‘Check-List of the birds of Australia,’ 1920-23; ‘A manual of the birds of 
Australia,’ 1921; ‘Birds of Norfolk and Lord Howe Islands,’ 1928; ‘Systema avium 
Australasianarum,’ 1927-30; ‘A supplement to the birds of Norfolk and Lord Howe 
Islands to which is added those birds of New Zealand not figured by ‘suller,’ 1936; 
‘A working list of Australian birds,’ 1946; and ‘Notes on the Procellariiformes,’ 1943, 
published jointly with E. J. L. Hallstrom. His unrivalled library on Australian 
ornithology, donated in 1939 to the Commonwealth of Australia, is described in his 
‘Birds and books,’ i1942.—A. W. ScHorcEr. 


Freperic Cottin WaLcott, a Life Associate of the A. O. U., elected in 1921, died 
April 27, 1949, in Stamford, Connecticut. He was born at New York Mills, near 
Utica, N. Y., February 19, 1869. His early education was received at Andover 
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Academy; he graduated from Yale in 1891. In 1917 he received an honorary 
Master of Arts degree from his alma mater and in 1928 the degree of Doctor of 
Science from Trinity College. After graduation he entered his father’s textile mill 
at New York Mills and became its president. Later he took part in international 
matters of relief. He was president of the Connecticut Board of Fisheries and Game, 
1923-28, and chairman of the Connecticut Water Commission, 1925-28. 

During his term in the U. S. Senate, 1929-35, he was chairman of the Committee 
on Forest Reservations and Protection of Game and took a deep interest in conser- 
vation legislation. He was an ardent sportsman and in 1923 made a trip to southern 
Chile with Dr. Frank M. Chapman, and in the high Andes of Bolivia he obtained 
material for a group of Andean flamingoes for the American Museum of Natural 
History. Later he made several hunting trips to Alaska. After retirement from the 
Senate, he served as president of the American Wildlife Federation and for some years 
as regent of the Smithsonian Institution —T. S. PaLmzr. 


BENJAMIN FRANKLIN Bout, an Associate Member of the A. O. U. since 1909, died 
in Kansas City, Missouri, January 1, 1949. He was born in Elmwood, Illinois, on 
March 26, 1870, and at the age of twelve became interested in ornithology by col- 
lecting eggs. 

In June, 1903, he married Miss Emmet C. Werner and moved to Kansas City 
where he engaged in the drug business. He was enthusiastic over birds during his 
entire business career and made many field trips with the leading ornithologists of the 
Kansas City region. In addition to a considerable collection of eggs, he accumulated 
an extensive ornithological library. Mr. Bolt had the reputation of being exception- 
ally well read in the literature on birds. He is survived by his wife and two sons.— 
Drx TEACHENOR. 


Wii.t1aM CouGHLIN BrRAISLIN, who became an Associate Member of the A. O. U. 
in 1894 and a Member in 1902, died on December 3, 1948, at New Canaan, Connec- 
ticut. He was born at Burlington, N. J., on July 1, 1865. He attended Princeton 
University from 1885-87 and received the degree of Doctor of Medicine from the 
College of Physicians and Surgeons, Columbia University, in 1890. On October 19, 
1892, he married Alice Cameron of Brooklyn, N. Y. He began the practice of med- 
cine in Brooklyn in 1890 and became a specialist in otology. His productive orni- 
thological work was in the period 1896-1918 when 21 articles appeared. His most 
important contribution was ‘A list of the birds of Long Island,’ Abstr. Proc. Linn. 
Soc. N. Y., March, 1907, pp. 31-123.—A. W. ScHORGER. 


Harry E_pEN Dvsr, an Associate Member of the A. O. U. since 1947, died at 
Cleveland, Ohio, on March 20, 1947. He was born in Marshalltown, Iowa, March 21, 
1877. He graduated in engineering from the University of Kansas, but in 1917 began 
an extensive recording of birdlife. He traveled widely in the United States to take 
unusual motion pictures which made him very popular on the lecture platform. 
Among his other activities he served as President of the Cleveland Bird Club. He 
was buried in Lakeview Cemetery, Cleveland.—A. W. ScHorcErR. 


Joun Prarcs#, an Associate of the A. O. U. since 1940, died at his home in Natick, 
Mass., on April 8, 1949. He was born on May 16, 1908, in Manchester, England. 
He graduated cum laude from the New York State College of Forestry, Syracuse, 
N. Y., with the degree of B.S. in forest zoology in 1934, and with a M.S. in silvicul- 
ture in 1935. In May, 1935, he was appointed junior biologist with the U. S. Forest 
Service. In March, 1937, he transferred to the Fish and Wildlife Service. In 1941 
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he became assistant biologist in charge of the Cooperative Wildlife Research Unit at 
the University of Maine. A year later he became a regional inspector of Federal 
Aid in Wildlife Restoration Activities. His promotion to regional director came in 
January, 1946. 

Mr, Pearce had no published articles but he possessed a great fund of information 
gained by personal contact in the field —Frepgrick C. LINCOLN. 


Tuomas CALDERWOOD STEPHENS, who became an Associace Member of the 
American Ornithologists’ Union in 1909 and a Member in 1920, died at Sioux City, 
Iowa, on November 24, 1948. The son of D. S. Stephens and Marietta (Gibson) 
Stephens, he was born at Adrian, Michigan, on March 9, 1876. He received the 
degree of Bachelor of Arts from Kansas City University in 1901, a Doctor of Medicine 
from the University of Kansas in 1904, and an honorary Doctor of Science from Cor- 
nell College, Iowa, in 1945. 

A decided preference for the natural sciences induced him to accept the chair of 
biology at Morningside College in 1906, a position which he retained until 1946. 
He was Instructor and Research Associate at the Iowa Lakeside Laboratory for 16 
summers, and Instructor in Ornithology at the Wildlife School, McGregor, Iowa, in 
the summers of 1919 and 1923. 

He served as President of the Wilson Ornithological Club (1914-1916), the Iowa 
Acadethy of Science (1920), the Nebraska Ornithologists’ Union (1915), the Iowa 
Conservation Association (1915), and the Sioux City Academy of Science. 

A multiplicity of duties did not deter him from becoming editor of ‘The Wilson 
Bulletin’ in 1925 and continuing in this capacity until 1938. In addition, he was 
active in conservation, suggesting certain changes in the game laws. He was award- 
ed, in 1917, the Gold Medal of the Permanent Wildlife Protection Fund. 

A bibliography of his writings contains approximiately 75 titles on ornithology. 
He published privately, in 1945, an annotated bibliography of the ornithology of 
South Dakota and, prior to his death, was at work on similar bibliographies for Iowa 
aud North Dakota. Also unfinished were monographs on the birds of Woodburn 
County, Iowa, and Union County, South Dakota. 

He was married to Elinor Christian Wheeler Reid at Kansas City, Kansas, on 
June 10, 1909, and is survived by his wife and two children, Stubert Wheeler Stephens 
and Mrs. Jean Reid Murphy. He was buried in Elmwood Cemetery, Kansas City, 
Missouri.—A. W. ScHoRGER. 


CuarLes Pe.nam Curtis—A Correction, Auk, 66: 232, 1949. He was born at 
Winchester, Massachusetts, September 7, 1860. His son, Charles Pelham Curtis, 
Jr., was the joint author of the book on hunting in Africa —A. W. ScHorGER. 
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Least, 31 
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Blake, Emmet R., 78, 82 
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Western, 211 
Bob-white, 28, 264 
Bolt, Benjamin F., 395 
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Bond, James, 91 
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Brant, 164, 166 
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Car;:*nter, Max M., 79 
Carpc‘acus purpureus, 255, 290 
p. nesophilus, 284 
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Carter, John D., 232 
Cartwright, B. W., 371 
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Catoptrophorus s. semipalmatus, 174, 
177, 185 
Centurus aurifrons incanescens, 282 
s. superciliaris, 46 
Chadbourne, Arthur P., 312, 370 
Chaetura pelagica, 176 
Charadrius a. occidentalis, 353 
hiaticula, 245 
h. semipalmatus, 177, 351 
melodus melodus, 177 
mongolus, 211 
m. litoralis, 282 
m, mongolus, 282 
m. stegmanni, 282 
vociferus peruvianus, 353 
y. vociferus, 177, 202, 245 
wilsonia wilsonia, 177 
Chat, 40 
Chen hyperborea, 241 
h. atlantica, 197 
h. hyperborea, 166, 197 
Chickadee, Black-capped, 93, 250, 289 
Brown-headed, 251, 283, 290 
Carolina, 290 
Chicken, Domestic, 264 
Attwater’s Prairie, 315 
Greater Prairie, 313 
Lesser Prairie, 315 
Chile, 155, 156, 157, 351 
Chingolo, Venezuelan, 154 
Chisholm, Alex H., 371 
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Cole, Leon J., 25 
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vitiensis, 90 
Colymbus auritus, 173, 239 
caspicus californicus, 281 
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d. bangsi, 42 
d. brachypterus, 42 
d. brachyrhynchus, 42 
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g. holbollii, 172 
nigricollis, 239, 281 
Conover, Boardman, 297 
Contopus richardsonii, 249 
Coot, American, 174, 245 
Coragyps atratus, 81 
Corvus brachyrhynchos, 250 
corvus, 250 
Costa Rica, 1 
Coturnix coturnix japonica, 32 
Cowbird, 94, 154, 255, 292 
Argentine Shiny, 154 
Cabanis’s Shiny, 155 
Dwarf, 158 
Eastern, 157 
Nevada, 157 
Red-eyed, 162 
Small Shiny, 154 
Crane, Little Brown, 245 
Crocethia alba, 177, 351 
Crombec, Rufous-bellied, 262 
Crossbill, Red, 290 
White-winged, 290 
Crotophagi ani, 46 
Crow, 360 
American, 250 
Cruickshank, Allan D., 206, 287 
Cruickshank, Helen G., 98 
Cuba, 42 
Cuckoo, 296 
Yellow-billed, 158 
Curlew, Bristle-thighed, 343 
Eskimo, 351 
Hudsonian, 174, 177, 346, 351 
Long-billed, 177, 202, 348 
Curtis, Charles P., 232, 396 
Cushing, John E., Jr., 80 
Cyanocitta cristata, 93, 130, 250 
Cygnus buccinator, 240 
columbianus, 240 
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Mourning, 247, 286 traillii, 40, 249 
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Alder, 40, 249 
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Least, 249 
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Gull, Iceland, 175 
Ivory, 176, 206 
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Pigeon, 244 

Red-tailed, 212, 244, 351 

Sharp-shinned, 244 

Sparrow, 244 
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Hebard, Frederick V., 92, 196 
Hellmayr, Charles E., 297 
Henry, C. J., 271 
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Green, 43, 78 

Great Blue, 173, 240 
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Yellow-crowned Night, 43, 79, 173 
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Hildebrand, Earl M., 286 
Himantopus mexicanus, 175 
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Hoploxypterus cayanus, 88 
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Hummingbird, Ruby-throated, 248, 286 
Hylatomus, 282 

pileatus, 248 
Hylocichla fuscescens, 94 

f. salicicola, 157 

guttata, 251 

g. crymophila, 283 

ustulata, 251 
Hymenops perspicillata andina, 154 
Hypomorphnus urubitinga, 54 


Ibis, Eastern Glossy, 196 
Wood, 79 
Icteria virens, 40 
Icterus cucullatus californicus, 284 
ce. cucullatus, 284 
galbula, 254 
nigrogularis nigrogularis, 155 
Ictinia misisippiensis, 82 
Ilicura militaris, 259 
Illinois, 83, 158, 164, 200 
Idaho, 38 
India, 82 
Iowa, 94, 196, 292 
Iridoprocne bicolor, 158, 249 
Ixobrychus exilis, 31 


Jabouille, Pierre, 112 

Jacana spinosa violacea, 43 

Jaeger, Edmund C., 212 

Jaeger, Long-tailed, 351 
Parasitic, 351 

Japan, 297 

Jay, Blue, 93, 130, 250 
Canada, 250 
Gray, 283 

Johnston, David W., 8i 

Junco aikeni, 158, 210, 342 
caniceps caniceps, 340 
c. dorsalis, 340 
hyemalis, 130, 256 
h. cismontanus, 158 
oreganus, 341 

Junco, Cassiar, 158 
Gray-headed, 340 
Oregon, 341 
Red-backed, 340 
Slate-colored, 130, 158, 256 
White-winged, 158, 210, 342 
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Jynx torquilla chinensis, 283 
t. harterti, 283 


Kansas, 93, 158, 368 
Kendeigh, S. Charles, 113 
Killdeer, 177, 202, 245, 353 
Kingbird, Eastern, 176, 249, 368 
West Mexican, 162 
Kingfisher, Belted, 248 
Kinglet, 129 
Golden-crowned, 251 
Ruby-crowned, 252 
Kite, Mississippi, 82 
Knot, American, 174, 177, 282, 351 
Koelz, W., 83, 209 
Komarek, E. V., 25 
Kozicky, Edward L., 197, 355 
Kutz, H. L., 81 
Kyllingstad, Henry, 343 


Lack, David, 63 
Lanius excubitor, 293 
e. borealis, 176 
ludovicianus, 340 
l. gambeli, 288 
Lark, Horned, 206, 249 
Larus argentatus, 204, 247 
californicus, 247 
canus, 247 
delawarensis, 175, 247 
fuscus graellsi, 282 
hyperboreus, 204 
leucopterus kumlieni, 175 
1. leucopterus, 175 
minutus, 211 
philadelphia, 247 
pipixcan, 247, 351 
ridibundus, 89 
r. ridibundus, 175, 206 
Lawrence, Louise de Kiriline, 290 
Lay, George B., 232 
Leucophoyx t. thula, 173, 195, 196 
Life history, 1, 42, 76, 98, 99, 271 
Limnodromus griseus, 246 
g. griseus, 175, 177 
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scolopaceus, 177 
Limosa fedoa, 177, 351 
haemastica, 177, 351 
lapponica, 177 


Lincoln, Frederick C., 70 
Liewellyn, Leonard M., 96 
Lobipes lobatus, 89, 177, 204, 351 
Longley, William H., 200 
Longstreet, R. J., 204 
Loon, Common, 195, 239 
Lophodytes cucullatus, 174 
Lophortyx gambeli, 212 
Louisiana, 286 
Lower California, 92, 211 
Loxia curvirostra, 290 
leucoptera, 290 


MacCracken, Helen D., 210 
Magpie, American, 250 
Mallard, 30, 170, 213, 241, 264 
Manacus aurantiacus, 1, 14 

vitellinus, 1, 14, 20 
Manakin, 1 
Manitoba, 159 
Man-o’-war-Bird, 173 
Mareca americana, 198, 242 
Marshall, Joe T., 295 
Martin, Purple, 250 
Maryland, 80, 96, 160, 207, 288, 290 
Mason, C. Russell, 96 
Massachusetts, 95, 161, 366 
Mathews, Gregory M., 394 
McAtee, W. L., 211 
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Guianan, 208 

Western, 40, 254 
Medcof, J. C., 205 
Megaceryle alcyon, 248 
Megalaema haemacephala_ celes- 

tinoi, 277 

h. haemacephala, 276 

h. intermedia, 276 

h. mindanensis, 277 
Melanitta deglandi, 282 

fusca, 243, 282 

perspicillata, 81 
Meleagris gallopavo, 264 
Melospiza georgiana, 257 

g. ericrypta, 35 

g. georgiana, 38 

lincolnii, 257 

melodia, 40, 257, 295, 339 

m. gouldii, 284 

m. inexspectata, 158, 285 
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serrator major, 282 202, 348 7 
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Micropalama himantopus, 177, 351 p. phaeopus, 347 
Migration, 87, 93, 113, 128, 177, 198, tahitiensis, 343 
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tuberculifer olivascens, 92 Oehser, Paul H., 215 
Ohio, 88, 158, 209 
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Nests, 13, 42, 83, 90, 94, 154, 199, 201, Oncostoma olivaceum, 15 
202, 209, 210, 211, 271, 287, 343, 355 Ontario, 78, 79, 81, 289 ¥ 


New Brunswick, 199 Oporornis agilis, 254 
New Caledonia, 90 philadelphia, 160, 254 
New Forms, 82, 84, 208, 209, 275, 276, tolmiei, 40, 254 
277, 278, 279 Oregon, 38, 161 ; 
Newfoundland, 172 Oriole, African Golden, 262 
New Guinea, 84, 214 Arizona Hooded, 284 
New Jersey, 177, 197, 355 Baltimore, 254 
New York, 80, 366, 367 Swainson’s Hooded, 284 
Nighthawk, 248 Yellow, 155 
North Carolina, 29, 287 Oriolus auratus, 261 
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Oriolus monacha, 261 
Osprey, 244, 351 
Oven-bird, 253 
Owl, Barn, 91 
Great Horned, 247 
Long-eared, 212 
Saw-whet, 176 
Short-eared, 40, 248 
Snowy, 293 
Oxyura jamaicensis, 243 
Oystercatcher, American, 184 


Pagophila eburnea, 176, 206 
Pallas, P. S., 210 
Palmer, T. S., 395 
Pandion haliaetus, 244 
h. carolinensis, 351 
Paraguay, 82 
Parasitism, Social, 94, 154, 292, 296, 368 
Pardirallus maculatus, 86 
Park, A. F., 98 
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cyanea, 176 
Pearce, John, 395 
Pedioecetes phasianellus, 245 
Pelecanus erythrorhynchus, 240 
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Phalaropus fulicarius, 177, 351 
Phasianus colchicus, 40, 245 
torquatus, 264 
Pheasant, 40, 245, 264 
Pheucticus ludovicianus, 176, 255 
Philippine Islands, 200, 275 
Phillips, Allan R., 92, 93 
Philohela minor, 88, 177 
Phoebe, Eastern, 249 
Say’s, 158 
Phrygilus patagonicus, 154 
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Snyder, L. L., 79 
Soper, J. Dewey, 233 
South Carolina, 82, 199, 204, 206 
Sparrow, Brewer’s, 40 
Chipping, 256 
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Spix’s, 154 
Willow, 157 
Thryomanes bewickii bewickii, 93 
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s. solitarius, 176, 252 
vicinior, 158 
virescens flavoviridis, 159 
v. vividior, 154 
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Black-throated Green, 253 
Cape May, 253 
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Macgillivray’s, 40, 254 


Warbler, Magnolia, 95, 253 
Mourning, 160, 254 
Myrtle, 253 
Nashville, 158, 253 
Olive, 283 
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Red-faced, 284 
Redstart, American, 254 
Tennessee, 252 
Tolmie, 40 
Yellow, 253 
Yellow-throat, 254 
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Water-tirush, 253 
British Columbia, 284 
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Wood-hewer, Dugand’s Plain-throated, 
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Woodpecker, 258 
American Three-toed, 248 
Cardinal, 262 
Downy, 248, 282 
Golden-fronted, 282 
Hairy, 92, 248 
Ladder-backed, 212 
Pileated, 248 
Red-bellied, 46 

Wren, Bewick’s, 93 
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Wren, Common Rock, 94 
House, 154, 251, 292 
Long-billed Marsh, 251 
White-eared, 155 

Wryneck, Chinese, 283 


Xanthocephalus xanthocephalus, 254 
Xolmis pyrope pyrope, 154 
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Lesser, 174, 177, 246, 351 
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